REMARKS 

This amendment is submitted in response to the Office Action mailed January 2, 2008, in 
connection with the above-identified application (hereinafter, the "Office Action"). The Office 
Action provided a three-month shortened statutory period in which to respond, ending on April 2, 
2008. Submitted herewith is a Petition for a One-Month Extension of Time extending the due 
date from April 2, 2008 to May 2, 2008. Accordingly, this amendment is timely submitted. 

The Pending Claims 

Claims 1-26, as amended, and new claim 27, remain pending. New claim 27 has been 
added to cover a preferred embodiment of the invention. Claims 4, 8-12 16 and 18-26 are 
withdrawn. Applicants understand that these claims will be rejoined and allowed once the 
pending claims are allowed. The claims have been amended as set forth herein, but no new 
matter is introduced by these amendments or by the presentation of the new claim. Therefore, 
they all should be entered at this time. 

To correct a minor clerical error in claims 13, 14, and 16, the article M a" has been changed 
to the article "the." In claim 14, the term "expression" is inserted before the term "vector." 

Applicants submit that the objections and rejections based on non-statutory subject 
matter, indefiniteness, lack of enablement and anticipation are overcome in light of the 
amendments and arguments presented in the response. 

Accordingly, entry of these amendments is respectfully requested. 
Rejection Under 35 U.S.C. §101 

Claim 17 was rejected under 35 U.S.C. §101, as being directed to non-statutory subject 
matter. Applicants have amended the claim, which now recites "an isolated polynucleotide 
comprising SEQ ID NO:38." Withdrawal of the rejection is respectfully requested. 

Rejection Under 35 U.S.C. §112, Second Paragraph 

Claims 1-2, 5-7 and 13-15 were rejected under 35 U.S.C. §1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Applicants have amended claim 1 by (1) substituting the term "polynucleotide" (second 
occurrence) with the term "transcript;" (2) changing the plural form of "sequences" to its singular 
counterpart; (3) deleting the term "including; and (4) incorporating the phrases "wherein said 5 f 
intronic sequence includes" before the phrase "an in-frame methionine codon." Support for these 
amendments can be found at paragraphs [0014], [0015], [0018], [0019], [0021], and [0041]. 

With regards to claim 1 5, the dependency of this claim has been changed to claim 13 
instead of claim 14. In addition, the phrase "transfected with the expression vector" has been 
inserted before the phrase "according to." Support for this amendment can be found at 
paragraphs [0063], [0095], [0096] and the Examples. 

In light of these amendments and remarks, Applicants submit that the rejection is 
overcome and should be withdrawn. 

Rejections Under 35 U.S.C. §112, First Paragraph 

Claims 1-3, 5-7, and 13-15 were rejected under 35 U.S.C. 112, first paragraph, for failure 
to comply with the enablement requirement. Applicants respectfully traverse the rejection. 

At the outset, Applicants wish to point out that the absence of Jint-JB2.1-CB2 mRNA in 
an MBA-1 3 cell population is not an unexpected or inconsistent finding. This is because MBA- 
1 3 is not a cloned cell line. Instead, it is a cell strain that represents many cell types, which have 
been passaged in this manner for many cell generations. Therefore, long-term passaging of such 
cells causes selection of sub-populations, some of which may lack TCR. Further to the 
heterogeneity of the mesenchymal populations that may result in selection of one specific cell 
type following many passages, it should be kept in mind that mesenchymal (stromal) populations 
are highly plastic. 

The plasticity of stem cells and mesenchymal cells is well known. In fact, one of the 
inventors, Dov Zipori, has addressed this issue in publications such as in "Cytokines Mol. Ther., 
1996, 2(l):29-38, entitled "Control of Stroma-Dependent Hematopoiesis By Basic Fibroblast 
Growth Factor: Stromal Phenotypic Plasticity and Modified Myelopoietic Functions" (Appendix 
1), and more recently, in the "Current Stem Cell Res. Ther., 2006, 1:95-102, entitled "The Stem 
State: Mesenchymal Plasticity As A Paradigm" (Appendix 2). Such plastic nature may account 
for variability in the behavior of cultured cells. 
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This, however, does not mean that primary cells isolated from the animal or human, when 
examined shortly thereafter, would be variable. To the contrary, such cells are relatively 
uniform. Indeed, most mesenchymal isolates, at first passages, are similar and one can, with great 
certainty, say that any normal mouse strain or a human individual will harbor TCR in the 
mesenchyme. This is certainly the case for fresh tissues. 

In addition, Applicants respectfully submit that the presently claimed invention does not 
require undue experimentation. Thus, to use Jint-JB2.1-CB2 or any other TCR sequence as 
disclosed in the present application, a skilled artisan would only have to ascertain the presence 
and type of TCR transcripts using a simple polymerase chain reaction (PCR) screen of the 
extracted mRNA, which, by itself, cannot reasonably be considered as undue experimentation. 
PCR screening is a simple, relatively low cost, extremely sensitive and ultra-rapid procedure and 
well known to one skilled in the art. For example, a skilled artisan who wishes to analyze a TCR 
type in a mesenchymal tissue or cell can simply use PCR screening. The use of PCR screening is 
exemplified in Examples 2, 3 and 5 of the published patent application. 

With respect to the Carroll reference (Cell, 2000, 101(6): 577-580), Applicants note that 
this reference fails to describe or suggest T cell receptors, in contrast to the claimed invention. 
Instead, the Carroll reference discusses the evolution of morphological diversity and, more 
specifically, the importance of cis-regulatory DNA and transcription factors in this phenomenon. 
Functional diversity or diversity at the protein level are not addressed. Moreover, there is 
nothing in the Carroll reference that suggests that similar genes do not share a similar function 
across species. 

With respect to the Office Action's assertion that the disclosure of approximately 30 other 
TCR transcripts were derived from database hunting, Applicants note that most known sequences 
are probably found in data banks as products of large scale sequencing projects, such as the 
Human Genome Project or as expressed sequence tags (EST). As mentioned above, a simple 
PCR screen is all that is needed to ascertain which, if any, TCR transcript is found in the 
mesenchymal cells of interest. 

In view of the above remarks, Applicants respectfully submit that the claimed invention, 
as set forth in claims 1-3, 5-7 and 13-15, is enabled. Accordingly, the rejection of these claims 
under 35 U.S.C. §112, first paragraph, should be withdrawn. 

10 
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Rejections Under 35 U.S.C, §102(b) 

Claims 1, 2, 6, 7, 13 and 14 have been rejected under 35 U.S.C. 102(e), as being 
anticipated by U.S. Patent Application Publication No. 20020138081 to Olga Bandman 
(hereinafter "Bandman")? as evidenced by Entrez Nucleotide Accession No. L34740 
(http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nuccore&id=l 100190), Entrez Nucleotide 

Accession No. AAA82787 

(http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db^rotein&id= 100191), and IGc domain 
description (http://www.ncbi.nlm.nih.gov/stmctoe/cdd/cddsrv.cgi?uid=28981). In particular, the 
Office Action asserts that the nucleotides 1-139 of SEQ ID NO: 67 of the present application is 
identical to the nucleotides 35-173 of SEQ ID NO: 130 of Bandman (hereinafter "the Bandman 
sequence"). Therefore, the Bandman sequence anticipates the instant claims. Applicants 
respectfully traverse this rejection as explained herein. 

At the outset, Applicants respectfully submit that the claimed invention, as set forth in 
amended claim 1, is drawn to an isolated polynucleotide that includes a transcript of a T cell 
receptor (TCR) gene that lacks V region sequences and comprises (1) a constant (C) domain; (2) 
a joining (J) region sequence; and (3) a 5' intronic J sequence that is upstream to the J region 
sequence, wherein the5' intronic J sequence includes an in-frame methionine codon. 

Contrary to the claimed invention, the Bandman sequence is distinct from and not 
identical to the claimed polynucleotide transcript. At this juncture, Applicants would like to 
point out a possible typographical error in the description of the nucleotide assignment for the 
Bandman sequence. As provided in the Office Action at page 16, the following nucleotide 
assignment for the Bandman sequence is as follows: 

"Residues 1-124: genomic region 5' of the human JB2.3 exon; 
Residues 125-324: JB2.3 exon - intron - JB2.4 exon; 

Residues 325-1642 : exon 1 - exon 2 - intron B - exon 3 - exon 4 - of the 4 exon CB2 
domain; 

Residues 1643-1186 : genomic region 3 5 of exon 4 of the CB2 domain." 

As underlined above, there cannot be a residue number 1642 in a 1 1 86-bp long polynucleotide so 
that the reference may be to 1043 or 1 143. Regardless of the typographical error and in view of 
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the alignment results, Applicants respectfully disagree with the Office Action's analysis of 
residues 325-1186. 

By using the BLASTN sequence alignment program with residues 325-1 186 of the 
Bandman sequence as Query and human germline TCR beta chain (accession number U66061) 
as Subject, enclosed herein as Appendix 3, it can be seen that residues 325-1 186 of Bandman 
contain only the structure: exon 1 - exon 2 - intron B - exon 3 - exon 4 - of the CB2 domain, 
without the genomic region 3' of exon 4. The Bandman sequence does not even contain the 
entire exon 4, since the last nucleotide aligns with base 204439 of U66061 (enclosed as 
Appendix 4), which is 12 nucleotides before the end of exon 4 of the CJ52 domain, situated at 
base 204451 . Moreover, the Bandman sequence even seems to lack the poly A signal, situated 
between bases 204446-204451 ofU66061 (see Appendix 4). 

When the Bandman sequence is translated into a protein sequence using the first in frame 
methionine codon as the start codon, the first 46 amino acids, which encode the 5' intronic 
sequence upstream of JB2.3 and the JB2.3 sequence itself, are identical to the first 46 amino acids 
of SEQ ID NO: 51, which is the polypeptide encoded by SEQ ID NO: 67. However, the 
sequences diverge thereafter and there are several stop codons at positions 100, 140, 144, 173, 
177, and 294, as shown in the attached Appendix 5. 

Furthermore, a translation map of the Bandman sequence and its nucleotide assignment, 
as shown in Appendix 5, shows that the Bandman sequence comprises two different JB2 
sequences (JB2.3 and JB2.4) that are separated by an intron sequence. It also shows the presence 
of multiple stop codons, as mentioned above and underlined in Appendix 5, the first of which is 
placed at the start of the C region sequence. The presence of the stop codon at this particular 
position in the Bandman sequence would cause the sequence to be untranslatable. 

Moreover, there is no indication in the Bandman application that SEQ ID NO: 130 was 
successfully expressed in an expression system or transfected into a mammalian cell host, 
contrary to the claimed polynucleotide transcript. 
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The differences between the claimed polynucleotide transcript and the Bandman sequence 
are summarized in the scheme below: 

Claimed Polynucleotide transcript : 5' intronic sequence- J - C i 

I Translation 

Translated into a truncated TCR: 5 ? intronic sequence- J/32.3 - C/32 * 

Bandman's sequence : 5 1 intronic sequence- J/32.3 -intron- J/32.4 - C/32 i 

I Translation 

Untranslatable 

In addition, the present application recites "... a transcript of a TCR gene. . .lacking V 
region sequences and comprising a C domain and joining (J) region sequences and a 5 1 intronic J 
sequences upstream. . .including an in-frame methionine codon." The Bandman sequence has 
multiple J sequences separated by an intron. This is not equivalent to the claimed polynucleotide 
transcript or to its expressed protein. 

Based on the above discussion, Applicants respectfully submit that the Bandman 
sequence is either an artifact or an immature product that has yet to undergo the recombination 
event that selects one J gene during TCR processing. 

Furthermore, the present claimed invention is drawn to TCR transcripts specifically 
related to the mesenchyme and their use for modulation of mesenchymal cell growth or for 
detection of mesenchymal cells. Claim 27 specifically recites the mesenchymal (stromal) origin 
of the TCR transcript. This further distinguishes the invention from Bandman, which describes a 
plurality of cDNAs expressed in vascular tissue and their use for diagnosis, monitoring and 
treatment of vascular disorders. 

Based on the foregoing remarks, Bandman fails to anticipate the subject matter as set 
forth in amended claim 1, as well as in dependent claims 2, 6, 7, 13 and 14. Accordingly, 
Applicants respectfully request the withdrawal of this rejection. 

CONCLUSION 

For at least the reasons set forth above, this application is in condition for allowance. 
Favorable consideration and prompt allowance of the claims are earnestly requested. Should the 
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Examiner have any questions that would facilitate further prosecution or allowance of this 
application, the Examiner is invited to contact the Applicants' representative designated below. 



Respectfully submitted, 



Date: 




WINSTON & STRAWN LLP 

Customer No. 28765 
212-294-3311 
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Abstract 

It has been suggested that basic fibroblast growth factor 
(bFGF) affects hematopoietic cells directly and that It may 
also act indirectly by modulating stromal cell functions. We 
tested the response of phenotypically and functionally 
distinct stromal cell clones to this cytokine. We studied cell 
phenotype, the composition and organization of cytoskele- 
ton and extracellular matrix, the ability to repopulate 
'wounded areas', the expression of cytokine genes, and the 
capacity of the stroma to support long-term hematopoiesis 
In vitro. Although the Impact of bFGF on cell growth was 
small, it induced a prominent morphological change in three 
stromal cell types that we tested. We analyzed the molecu- 
lar basis for this change: bFGF modified the protein expres- 
sion of a-smooth muscle actin (a-SMA), tropomyosin, 



a-tubulin, flbronectin and paxillin In a distinct manner 
characteristic of each of the stromal cell types. 
Immunofluorescence analysis of these proteins revealed 
profound changes in the cytoskeleton and extracellular 
matrix (ECM) networks accompanied by increased ability of 
the 14F1.1 stromal cells to scatter in in vitro 'wounded* 
areas. Furthermore, although only limited changes were 
monitored in the expression of cytokine genes, the ability of 
the stromal cells to support hematopoiesis was markedly 
modified. Thus bFGF profoundly changes the cellular organi- 
zation of stromal cells, their adhesion and their motility 
properties. These changes are associated with modified 



Introduction 

bFGF, a member of the heparin-binding growth factor 
family, has been isolated from different sources, such as 
bone, kidney and brain, and has been implicated in 
embryonic development as well as in neovascularization, 
wound repair and hematopoiesis. 1 ' 11 bFGF may affect 
hematopoiesis directly, as evidenced by its ability to 
induce the proliferation of purified human early 
hematopoietic stem cells 12 and its role in the differentia- 
tion of single human CD34 + , HLA-DR+ and CD38~ 
hematopoietic stem cells. 13 Although bFGF had no direct 
effect on committed hematopoietic progenitors, it syner- 
gized with granulocyte-macrophage colony-stimulating 
factor, erythropoietin and stem cell factor, to induce 
colony formation, 14 ' 15 and nullified the inhibitory effect 
that TGF-p inflicted on human myeloid progenitor cells. 16 
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Other effects of bFGF on hematopoiesis may probably 
be mediated indirectly by modification of stromal 
functions. The bone marrow stroma plays a crucial role in 
the regulation of hematopoiesis. 17 " 20 Changes in the cellu- 
lar composition or function of stroma may result in altered 
hematopoietic activity. bFGF has been shown to be 
synthesized by stromal cells, and is a known stromal cell 
mitogen. 21 ' 24 In human primary bone marrow cultures, 
addition of bFGF stimulated cell growth and increased 
cell density. Moreover, low concentrations of bFGF 
added to these cultures significantly augmented 
myelopoiesis. 10 ' 25 This could be explained by increased 
cytokine secretion, since bFGF, as well as platelet-derived 
growth factor and tumor necrosis factor-a, induced 
colony-stimulating factor mRNA expression in TC-1 
murine bone marrow stromal cells. 26 

Most studies of the effect of bFGF on stroma were 
performed using primary stromal cell populations 
composed of a variety of cell types. These different cellu- 
lar components might react differently to bFGF. To 
address this possibility, we investigated the effect of bFGF 
on a number of cloned murine bone marrow-derived 
stromal cell lines. bFGF treatment resulted in changes in 
the expression of cytoskeletal and ECM proteins and in 
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destruction of the cytoskeleton and ECM networks. These 
changes were accompanied by modified hematopoietic 
effects of the stromal cells. 



Methods 



Texas Red (1:500) or rhodamine (1:30), and affinity- 
purified donkey anti-rabbit conjugated with FITC (1: 
100) (Jackson Immunoresearch Labs Inc, West Grove, 
PA). FITC-labeled phalloidin (1:50) was obtained from 
Molecular Probes Inc, and purified human bFGF was 
obtained from Pharmacia Biocenter, Nerviano, Milan. 



Cell lines 

To study the effect of bFGF on stromal cell functions, we 
utilized a series of stromal cell clones representing distinct 
subtypes of stromal cells. 27 - 28 These clones differ in their 
morphology, composition of ECM and capacity to 
support long-term hematopoiesis. 29 The following cell 
lines were used: 14F1.1 endothelial adipocytes, the MBA- 
15 osteogenic cell line and the MBA- 13 fibroendothelial 
cell line. 27 " 32 



Cell cultures 

Cells were grown in Dulbecco's modified Eagle's medium 
(DMEM, Gibco, Grand Island, NY) supplemented with 
10% heat-inactivated fetal calf serum (FCS) (BioLabs, 
Jerusalem). The cultures were incubated at 37°C in a 
humidified atmosphere of 10% C0 2 in air. One major 
advantage of the stromal cell lines derived in our labora- 
tory 27 ' 32 is their ability to be maintained at complete 
confluence for months of culture without detachment. 
Therefore we could apply bFGF to logarithmically 
growing cultures and maintain them by changing the 
medium once a week, along with supplementing fresh 
cytokine. These cultures were tested for expression of 
cytoskeletal, ECM protein, cytokine bioactivity and 
cytokine gene expression. After 3-4 weeks, confluent 
cultures, which were either treated with bFGF or control 
cultures, were seeded with bone marrow cells and studied 
for additional 2-3 week period. Long-term bone marrow 
cultures were supplemented with 10% horse serum 
(Biolabs, Jerusalem). Granulocyte-macrophage bone 
marrow colony assay was performed essentially as previ- 
ously described, 33 



Western blots 

Stromal cells were seeded at 8 X 10 3 - 2 X 10 4 /ml in the 
presence or absence of bFGF for 3 days. Cells were then 
washed twice with cold phosphate buffer saline (PBS), 
removed by rubber policeman and lysed in TENN buffer 
(50 mM Tris, 5 mM EDTA, 150 raM NaCl, 0,5% 
Nonidet-40, pH 8.0) containing 1 mM phenylmethylsul- 
fonyl fluoride (PMSF), and protein concentration was 
determined using the Bradford reagent (Biorad, Munich), 
Protein samples (25-50 fig/lane) and size markers (Bio- 
rad Laboratories, Richmond, CA) were run on 7.5% or 
10% polyacrylamide gels and transferred to nitrocellulose 
paper. The ECL Western blotting kit (Amersham 
International pic, England) was used in all blots, with the 
procedure recommended in the kit. Blots were analyzed 
by a Molecular Dynamics (Model 300A) computing 
densitometer (Bio-rad Laboratories). 



Immunofluorescence 

Stromal cells were seeded at 8 X 10 3 - 2 X 10 4 cells/ml on 
cover slips in the presence or absence of bFGF for 3 days. 
Alternatively, cells were seeded at the same concentrations 
and under the same conditions in chamber slides (Labtek 
slides, Miles Scientific, Naperville, IN) (400 pl/well). Cells 
were fixed in 3.7% paraformaldehyde in PBS for 20 min 
and permeabilized in 0.5% Triton X-100 in fixing solution 
for 2 min. Antibodies were applied as described by 
Burridge et al. 43 Stained samples were mounted in 
Entellan (Merck, Germany) or in 50% glycerol in PBS, 
and sealed with nail polish. The slides were examined 
using a Zeiss Photomicroscope III, equipped for epifluo- 
rescence observations, with an oil immersion plane 
neofluar objective, at a magnification of X400. 



Antibodies and growth factors 

The monoclonal antibodies (mAb) mouse anti-a-SMA, 
anti-a-tubulin and anti-tropomyosin (Bio-Makor, 
Rehovot, Israel) were used for immunoblots at optimal 
dilutions of 1:70, 1:500, 1:400 respectively. The mAb 
mouse anti-paxillin (Zymed, San Francisco, CA) was 
used at an optimal dilution of 1:4000 for immunoblots 
and 1:200 for immunofluorescence. The polyclonal rabbit 
anti-human fibronectin antiserum (Telios, San Diego, 
CA) was used at an optimal dilution of 1:2500 for 
immunoblots and at 1 : 500 for immunofluorescence. The 
antibodies applied in immunofluorescence studies were 
affinity-purified goat anti-mouse antibody conjugated to 



Northern blots 

Northern analysis was performed using the probes as 
detailed below. The DNA probes for cytokine genes and 
controls were obtained by restriction cutting from corre- 
sponding plasmids containing the genes as follows: rat 
TGF-01, a 985 bp Hind III, BamHI fragment; mouse M- 
CSF, a 2.4 kb EcoRI fragment; mouse SCF, a 396 bp 
Hindlll, Xhol fragment; IL-6, a 1.1 kb EcoRI fragment; 
bFGF, a 500 bp BamHI, Ndel fragment; and Activin A, a 
345 bp Ncol, BstXI fragment. Aetin was probed with a 
3.5 kb Hindlll fragment, and GAPDH with a 1.3 kb PstI, 
PstI fragment. 



Stromal hematopoiesis and bFGF \ 3 1 




•. -".''f:: •^■•V i..-:,.-: ••• : . "i ! 'V 'V.'-."- ; ^. • ' ' + '. 

£ f ^>; - :U ^: ^ • V * ^ , v. ; yf&fJ? 







^v^i^, ^^^..v:: : *%^"t^ 



- '1- r'P: 





■..!:.,«..■■. .. : . ■ . . ■ . ^> - r J": . • = ;■ .-. t- .,u /■•.'-'a-:. • . - V- X 7- ■ - ' : . f -fi /.•.>••.... A.-?.-.V : . 5 v. 



Figure 1 

Morphological appearance of bone marrow stromal cells in the absence or presence of bFGF. 14F1.1 (A, B), MBA- 15 (C, D) and MBA- 13 
(E, F) stromal cells were grown for 3-5 days in the absence (A, C 3 E) or presence of 10 or 20 ng/ml bFGF (B, D, F). Photomicrographs 
were taken in a phase microscope (Olympus CK2) at a magnification of X100. 



Results 

Effect of bFGF on the expression and organization of 
cytoskeletal and ECM proteins of murine bone marrow- 
derived stromal ceil lines 

We used three different types of cloned stromal cell lines 
to study the effect of bFGF. Each of these types has 
distinct morphological and functional properties. 27 " 31 
14F1.1 endothelial-adipocytes were shown to support 



myelopoiesis and Pre-B lymphopoiesis, 29 MBA- 15 cells 
are osteogenic cells, 32 and MBA-13 are fibroendothelial 
cells that promote the differentiation of Friend 
erythroleukemia cells. 30 The latter two stromal types do 
not induce hematopoiesis in culture. bFGF had a small 
effect on growth of the cell lines (not shown). On the 
other hand, it induced a dramatic morphological change 
in all three cell lines. In untreated cultures the cells charac- 
teristically displayed a flattened nonpolar shape (Figures 
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Figure 2 

Western blot analysis of cytoskeletal and ECM proteins of bFGF-treated stromal cells. Stromal cells were grown in the 
absence or presence of bFGF (0.1, 1 or 10 ng/ml) for 3 days, washed twice with cold PBS and lysed with TENN buffer 
(50 mM Tris, pH 7.4, 150 mM NaCl, 5 mM EDTA, 0.5% NP40 and 1 mM PMSF). Cellular protein extracts (25 ng/lane) 
were subjected to SDS-PAGE analysis under reducing conditions, along with size markers, and were then transferred to a 
nitrocellulose membrane. Immunoblots were subjected to ECL analysis followed by densitometric analysis. 



1A, C and E), and, following addition of bFGF, the cells 
developed long cytoplasmic extensions: MBA-15 cells 
became spindle-like, while 14F1.1 and MBA-13 cells 
became dendritic-like with 14F1.1 cells being more 
strongly affected (Figures IB, D and F). 

The change in the stromal cells' shape led us to the 
assumption that the cytoskeleton and/or ECM of bFGF- 
treated cells were altered. A high proportion of actively 
proliferating 14F1.1 cells exhibit myofibroblast-like 
phenotype, characterized by flat, angulated appearance 
with a-SMA stress fibers. 34 Western blot analysis revealed 
that MBA-15 and MBA-13 cells also express a-SMA. 
Upon addition of bFGF (0.1-10 ng/ml), the expression of 
a-SMA was reduced in MBA-13 cells, and completely 
disappeared with addition of 0.1 ng/ml bFGF in 14F1.1 
and MBA-15 cells (Figure 2). The expression of 
tropomyosin was also reduced in the three cells lines with 
addition of bFGF (Figure 2). In contrast to a-SMA and 
tropomyosin, the expression of the cytoskeletal protein a- 
tubulin was enhanced with bFGF treatment in 14F1.1 
and MBA-15 cells (2- and 3-fold respectively) and was 
unchanged in MBA-13 cells (Figure 2). Treatment with 
10 ng/ml bFGF resulted in an 8-fold increase in the 
expression of fibronectin in 14F1.1 cells, very little change 
in MBA-13 cells (1.4-fold increase) and an 80% reduction 
in MBA-15 cells (Figure 2). In agreement with these 
results, bFGF caused detachment of MBA-15 cells within 
3 days in culture, whereas the adherence of 14F1.1 and 



MBA-13 cells was unaffected (not shown). Paxiilin, a 
focal adherence protein, 35 increased 10-fold in its expres- 
sion in response to 1 ng bFGF treatment in 14F1.1 cells. 
A 2-fold increase was observed in MBA-13 cells, and no 
change occurred in MBA-15 cells (Figure 2). Thus bFGF 
induced major, although different, changes in the expres- 
sion of cytoskeletal proteins in each stromal cell line, 
suggesting that the cytoskeleton was differently organized 
in response to treatment with bFGF. 

In order to examine this supposition, bFGF-treated 
14F1.1 cells and corresponding controls were fixed and 
stained with phalloidin, anti-a-SMA, anti-fibronectin and 
anti-paxillin antibodies. bFGF treatment resulted in disap- 
pearance of actin stress fibers (Figure 3A versus B) and a- 
SMA fibers (Figure 3C versus D), which is in agreement 
with the results obtained from the Western blotting. Upon 
bFGF treatment, the organization of fibronectin (Figures 
3E, F) and paxiilin (Figures 3G, H) was disrupted, and 
neither the fibronectin fibers nor the focal contacts 
formed. In conclusion, bFGF not only induces changes in 
the expression of stromal proteins, but also destroys the 
organization of cytoskeleton and ECM networks. 

The changes induced by bFGF in the cytoskeleton and 
the ECM were associated with modifications in the migra- 
tory functions of the stromal cells. Circular 'wounds' were 
made in the center of confluent cultures of the 14F1.1 cell 
line, and the cells were incubated for 4 days and then 
stained with an antibody to a-SMA. As can be seen in 
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Immunofluorescent determination of cellular localization and organization of stromal cytoskeletal and EGM protemsfolb^g treatment 
with bFGF. 14F1.1 cells were grown on cover slips in the absence (A, Q E, G, I) or presence of 10 ng/ml bFGF (B, D, F, H) for 3 toys, 
fixed with 3.7% paraformaldehyde, permeabilized with 0.5% triton in 3.7% paraformaldehyde, and stained with the relevant antibodies: 
FTTC-labeled phalloidin (A, B), a-SMA (C, D), fibronectin (E, F), or paxillin (G, H). Fixed cells were then incubated with FTTC or Texas- 
red conjugated second antibodies, washed and mounted in 50% glycerol in PBS. Background staining of cells subjected only to second 
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Figure 4 

14F1.1 stromal cells were seeded in 35 mm tissue culture plates and were grown to confluence in the absence (left-hand side) or 
presence (right-hand side) of 10 ng/ml bFGF. Circular 6 mm 'wounds' were introduced. At 4 days culture, the plates were 
methanol-fixed and stained with a-SMA antibodies followed by biotinylated goat anti-mouse antibodies. The lower panels show a 
higher-magnification view of the 'wounds' shown in the upper panels. 



Figure 4, the area adjacent to the wound contained a high 
concentration of a-SMA-positive cells, and the wound 
was closed slowly by gradual progress of its edges towards 
its center. By contrast, in the bFGF-treated cultures, a- 
SMA was undetectable, and the wound closed faster, as 
evidenced by the smaller diameter of the unoccupied area, 
due to migration of cells from the margins of the wound. 
The smaller size and polar morphology of the cells are 
characteristic of migration (Figure 4). The faster repopu- 
lation of the wounded area could not be attributed to 
increased proliferation of the stromal cells, since bFGF 
was found to be slightly inhibitory to the growth of 14F1 .1 
cells (not shown). In fact, studies with additional stromal 
cell lines show marginal growth stimulatory effect, and the 
overall effect of bFGF on the stroma is consistent with its 
being a morphogenic modulator 36 rather than a growth 
factor. 

Effect of bFGF on cytokine expression and 
hematopoietic supportive activity of endotheiial-adipose 
stromal cells 

Changes in the properties of the stroma, such as those 
described above, could potentially lead to altered 
hematopoietic effects of the stroma. To test this possibil- 
ity, we utilized the 14F1.1 stromal cell line. Previous 



studies showed that this cell line supports long-term 
myelopoiesis and lymphopoiesis in vitro, 29 whereas other 
stromal cell lines like MBA- 13 and MBA- 15 were 
incapable of performing similarly. The ability to release 
colony-stimulating factors into the growth medium was 
found to be inversely related to the capacity to support 
hematopoiesis, 37 Thus 14F1.1 was the poorest source of 
inducers. However, significant macrophage colony-stimu- 
lating factor (M-GSF), and transforming growth factor 
(TGF)-P titers were monitored in media conditioned by 
these cells (Peled et al, unpublished results). The expres- 
sion of cytokine genes in stromal cells induced with bFGF 
was followed by Northern blotting using probes for M- 
CSF, TGF-p, bFGF, interleukin (IL)-6, activin A and 
stem cell factor (SCF) (Figure 5). In MBA- 15 and MBA- 
13 cells IL-6 mRNA was markedly enhanced following 
triggering with bFGF. On the other hand, no such 
response was detected in 14F1.1 cells, which expressed 
very low levels of IL-6 transcripts. This is in agreement 
with previous observations indicating lack of IL-6 activity 
in media conditioned by the 14F1.1 stroma. 29 These cell? 
responded to bFGF at 120 min following exposure with 
elevated levels of M-CSF mRNA, and at the same time 
point a dramatic increase in activin A transcripts was 
monitored (Figure 5). The elevated expression of both M- 
CSF and activin A genes was transient. Other cytokine 
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Figure 5 

Northern blot analysis of cytokine genes. The expression of the genes encoding the indicated cytokines was examined following induction 
with bFGF and in control unstimulated cultures. 



genes tested, namely TGF-fJ and bFGF, were found to be 
expressed by the different stromal clones, but did not 
show significant response to bFGF administration. SCF 
transcripts could not be detected in the stromal cell clones 
using Northern blotting. 

The titer of stimulating activity released by the stroma 
was then monitored using a bone marrow colony assay. 
Addition of 0.01-10 ng of bFGF did cause a modest but 
statistically significant increase in the stimulating activity 
of the conditioned medium (Table 1). This may be 
expected from the fact that only transient changes were 
induced by bFGF in the expression of cytokine genes. In 
sharp contrast, when the bFGF-treated cells were tested 
for their ability to support long-term hematopoiesis, we 



found that low concentrations (particularly' 0.5-1.0 ng/ml) 
were stimulatory for hematopoiesis, and increased 
dramatically the yield of GM-CFU recoverable from the 
cultures at week 2-3 incubation (Table 2). Relatively high 
concentrations of bFGF (10 ng/ml) were inhibitory to 
long-term maintenance of myeloid progenitors (Table 2). 



Discussion 

We describe here bFGF-induced phenotypic changes 
leading to alteration in hematopoietic functions of stromal 
cells. Changes in cell shape and in the patterns of expres- 
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Table 1 

The effect of bFGF on secretion of colony-stimulating 
activities by 14F1.1 cells 




19 ±3 
31 ±4 
33 ± 11 
31 ±6 
37 ±1 
24 ± 7 
£6 



14F1.1 stromal cells were grown in the presence or absence of 
bFGF for 3-4 weeks and then incubated for an additional week 
with or without the indicated concentration of bFGF. The 
conditioned medium was then collected and tested in a standard 
GM-CFC assay. The number of colonies per plate is indicated. 
Three different experiments were performed, and each point is the 
mean of triplicate plates ± SD. Statistical analysis was performed 
using Student's t test. Values marked by an asterisk are 
significantly different from the control value (P < 0.05). 



Table 2 

The effect of bFGF on stroma-dependent myelopoiesis 



Experiment 



bFGF 



0 

0.1 
0.5 
1.0 
5.0 
10.0 




95 ± 
1053 ± 
421 ± 
2985 ± 

70 ± 



The effect of bFGF on stromal cell-dependent myelopoiesis was 
tested using 14F1.1 stroma cells. The cells were pretreated with 
bFGF for 3 weeks. Bone marrow cells (10 5 cells/plate) were then 
seeded onto treated cultures of 14F1.1 cells. These co-cultures 
were maintained for 2-3 weeks in the presence or absence of 
bFGF. The cells found in the supernatant of the co-cultures were 
counted and examined in a GM-CFC assay. In experiments 1 and 3 
each point represents the average number of myeloid 
progenitors/triplicate cultures, and in experiment 2 a single culture 
was tested. 



sion of contractile proteins induced by bFGF and 7-inter- 
feron (7-IFN) have been reported in other systems. In 
human bone marrow stromal cultures bFGF induced 
compact spindle-shaped morphology; 25 in bovine aortic 
endothelial cells it induced a more elongated phenotype 
accompanied by the loss of actin peripheral dense band. 38 
In mouse embryo Swiss 3T3 fibroblasts bFGF caused 
rounded or bipolar morphology, lack of stress fibers and 
formation of smaU laemellipodia. 39 Similar effects to those 
induced by bFGF have been reported to be mediated by 
7-IFN in fibroblastic populations, 40 In contrast, in fetal 
cardiac muscle cells an increase in skeletal a-actin and a- 
SMA, but not cardiac a-actin, gene expression occurred 
in response to bFGF treatment. 41 Thus a large body of 
evidence in the literature supports our findings regarding 
the inhibitory effects of bFGF on the polymerization 
and/or synthesis of actin stress fibers. It appears that 
bFGF causes changes in cellular morphology and in the 
cytoskeletal networks that are somewhat similar to those 
induced by colchicine, a microtubule-disrupting agent, 38 
H-7 protein kinase inhibitor, 42 and herbimycin A, an 
inhibitor of tyrosine phosphorylation. 43 

In addition to the above, bFGF also induced different 
responses in each cell line in the production of the ECM 
protein fibronectin and the focal adherence protein 
paxillin. An increase in the production of both ECM- 
related proteins was evident in 14F1.1 cells. In Swiss 3T3 
fibroblasts bFGF was shown to promote the expression of 
both tenascin and fibronectin ECM proteins. 39 Likewise, it 
induced an increase in tenascin levels in astrocytes, 44 and 



together with TGF-01 had a synergistic effect on 
fibronectin secretion in cultured chicken chondrocytes. 45 
Although in 14F1.1 cells the levels of the ECM-related 
proteins increased in response to bFGF, we have shown 
by immunocytochemistry that the overall organization of 
the proteins was destroyed, as was shown for the 
cytoskeletal stress fibers. Unlike the finding with 14F1.1 
cells, fibronectin levels were reduced in MBA-15 and 
unchanged in MBA- 13 in response to bFGF, and the 
levels of paxillin in both cell lines remained unchanged 
upon bFGF treatment. Thus our data demonstrate that 
each stromal cell line differed from the other types in its 
response to bFGF treatment. However, it should be noted 
that each set of changes induced by bFGF led eventually 
to the same final morpho-functional species, namely a 
polarized migratory-like cell. 

The above results are consistent with a model of 
stromal cell phenotypic plasticity in which three distinct 
forms are involved. The functional steady-state form 
converts upon injury into a reactive proliferating cell 
(myofibroblast). Upon encounter with bFGF, the latter 
undergoes a cluster of gene expression changes that yield 
the third phenotype, namely the reparative (remodeling) 
fibroblast-like cell. These changes are relevant to 
increased morphogenetic changes, to repair and remodel- 
ing processes, and to pathological conditions such as 
myelofibrosis in which excessive stromal cell accumula- 
tion is associated with suppression of hematopoiesis. 46-47 
As shown above, one consequence of continuous bFGF 
exposure of stromal cells is suppression of hematopoiesis. 
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The phenotypic changes induced by bFGF in stromal 
cells led to alterations in the capacity of the stroma to 
induce hematopoiesis. It is noteworthy that neither the 
increased hematopoietic activity of the bFGF-treated 
cultures nor the inhibitory effect may be explained on the 
basis of cytokine expression as summarized above. 
However, it cannot be excluded that cytokines other than 
those studied here contribute to the process. It is equally 
possible that the major impact on hematopoietic activity is 
that of the ECM, which, as shown in Figure 3, is dramati- 
cally affected by bFGF. In its altered form, the ECM 
functions differently in term of cytokine sequestration 48 
and also in presenting adhesion sites for hematopoietic 
cells. 49 Since the process of stem cell adhesion to the 
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Abstract 

The mesenchyme is a remarkably plastic tissue in the embryo. Recent studies led to the 
discovery of mesenchymal cells in the adult organism that can differentiate in vitro into 
unexpected directions, beyond the well known ability of the mesenchyme to give rise to 
mesodermal derivatives. These studies highlighted the plastic nature of the mesenchyme, 
also beyond the embryonic developmental stage. This review discusses the possible 
functions of the mesenchyme in the adult and the reason for the maintenance of plasticity 
throughout mammalian life. The properties of the mesenchymal cells clearly exemplify 
the stem state concept; cells whether early or late in the differentiation cascade may 
assume a stem state that entails high plasticity. 



Key words: stem cells, stem state, mesenchyme, plasticity 
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Plasticity of the embryonic mesenchyme 



The development of the mammalian embryo provides the ultimate example of the plastic 
nature of cellular phenotypes. Cells shift from an epithelial to a mesenchymal phenotype 
in a sequential manner. This process called epithelial mesenchymal transition (EMT), 
also occurs in a reciprocal manner, thus, mesenchymal cells assume an epithelial 
phenotype, a process designated mesenchymal epithelial transition (MET). These 
extreme fluctuations in the nature of the cell entail changes in cell-to-cell adhesion, 
modification of the extracellular matrix and of cell motility, to point out just a few 
features that underlie these processes, based on marked changes in gene expression 
(reviewed in [1]). The notion that embryonic mesenchyme has a multipotent nature 
gained support from the isolation of C3HT101/2 cells. The latter is a stable cell line that 
originated from embryonic tissues. It is multipotent in that it gives rise to several types of 
mesodermal derivatives upon induction with agents such as 5-azacytidine [2] and 
differentiates more specifically upon induction with bone morphogenic protein-2 [3] or 
transforming growth factor pi [4]. Therefore, this cell line is regarded as a mesenchymal 
stem cell (MSC). The C3HT101/2 cell line seems to have physiological counterparts 
since embryonic stem cells are found in maternal blood [5,6] and thus seem to be present 
in the embryo and to have migratory properties. A recent report suggests that MSCs are 
localized during development in the hemopoietic organs and spread from this locality to 
other sites in the adult [7], The remarkable plasticity of embryonic mesenchyme was 
recently demonstrated by the isolation of primary cells from embryonic somatic explants. 
The cells were termed fetal somatic stem cells (FSSC) and were shown to integrate into 
embryonic tissues flowing injection into the blastocyst. The donor cells were found in the 
tongue, liver and muscle and some of them may have differentiated into lymphoid cells, 
however, no precise determination of the nature of the cells that arise from FSSC was 
reported [8]. Thus, plastic behavior is not foreign to mammalian cells and is well 
exemplified by embryonic mesenchyme. This plastic property is assumed to be a trait 
specific to embryonic cells that is lost in the adult, although it may be regained upon 
tumorigenic transformation and acquisition of metastatic properties (reviewed in [1]). In 
the review below, I shall discuss some past data as well as recent observations that 
support the notion of plasticity of the mesenchyme in the adult organism. This plastic 
behavior is, as I recently argued, the hallmark of the stem state [9,10]. 

Early indications for the plastic nature of adult mesenchyme: Friedenstien's 
bone marrow stroma that possesses the capacity to recreate in vivo ectopic 
hemopoietic microenvironment 

Studies performed in the Soviet Union by AJ Friedenstein in the early 1970's have 
indicated that within the bone marrow reside cells capable of forming fibroblastoid 
colonies in vitro [11,12]. It was assumed, on grounds of histological analysis of the bone 
marrow, that these cells are derived from the mesenchymal stroma that forms the 
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supportive anlage of blood-forming tissues. By the same token, similar mesenchymal 
elements were supposed to form the supportive anlagen of any tissue and organ. Are all 
tissue stromal cells the same or does each organ contain a different type of stroma that 
create a specific microenvironment? To examine this issue Friedenstein attempted 
transplantation of the cultured mesenchyme under the kidney capsule. The cultured 
fibroblasts induced the formation of a bony structure at the site of implantation, and 
within this bone structure hemopoiesis occurred [13] (Figure 1). It was shown that the 
bone structure is of donor origin while hemopoietic cells encapsulated within the bone 
structure were of host origin, thus, the conclusion drawn by Friedenstein was that the 
cultured fibroblasts are osteogenic and, in addition, these cells carry the information 
necessary for the establishment of a hemopoietic inductive microenvironment (reviewed 
in [14]. Thus, these very early studies have already highlighted the width of activities of 
the bone marrow mesenchyme: osteoblastic capacity along with ability to dictate the 
differentiation of hemopoietic stem cells. As to the original question, whether the bone 
marrow stroma is specific to this organ; to date this question has remained unanswered 
since one can derive osteogenic mesenchyme that supports hemopoiesis from other 
tissues and organs. Whether the organ mesenchymal stroma in situ has specific properties 
that distinguishes one organ stroma from the other, should await genomic and proteomic 
analysis of cells within their natural habitat, rather than the study of cells isolated and 
propagated in vitro. 




Bone Bone marrow Implantation of cultured fibroblasts Fomation of an Bone and 

marrow cells derived "fibroblasts" under the kidney capsule ectopic bone hemopoiesis 



Figure 1: Friedenstein 's ectopic osteogenesis and hemopoiesis model- Bone marrow cells 
are isolated and seeded in vitro in simple medium. This results in elimination of most of 
the hemopoietic cells and bone marrow derived fibroblasts survive. These cells are 
implanted under the kidney capsule where they form a bony structure that is colonized by 
hemopoietic cells from the host. 
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Dexter' s long-term cultures and the identification of various phenotypes of 
stromal mesenchyme 

The in vivo observations of Friedenstein obtained strong support from the studies of TM 
Dexter and colleagues in Manchester during the late 1970's. This research group 
discovered the means to obtain long-term hemopoiesis in vitro, mimicking a bone 
marrow like situation under culture conditions [15-19]. Hemopoiesis was studied in vitro 
for many years, and is still being studied extensively, using clonogenic assays in which 
the stem cells are diluted such that upon induction with a cytokine they proliferate to 
form an isolated colony. This allowed a powerful means to quantify processes of cell 
response to cytokines. However, this approach completely ignores the fact that within 
hemopoietic organs stem cells respond to cytokines while in intimate contact among 
themselves, and also with the organ stromata. Dexter et al, showed that seeding of dense 
bone marrow cultures, under specific conditions, including selected horse sera, relatively 
low temperature and supplementation of hydrocortisone, lead to the formation of an 
adherent layer of mesenchymal stromata and associated hemopoiesis, that lasted for many 
months. In these long-term cultures, large numbers of hemopoietic progenitor cells were 
produced. One important aspect of these long-term cultures was the heterogeneity of 
stromal cell types observed (Figure 2). Myelopoiesis was associated with "giant fat cells" 
and macrophages were observed underneath flat "blanket cells", to mention just two 
examples. Thus, along with the heterogeneity of hemopoietic cell types, a multitude of 
mesenchymal "types" was observed. Although the studies of long-term bone marrow 
cultures did not discover the means to segregate between mesenchymal cell types, they 
did highlight the possibility that such heterogeneity that may have functional 
significance, does exist. 




Bone Bone marrow Long-term hemopoietic 

marrow cells derived "fibroblasts" stem cell maintenance 



Figure 2: Dexter's long-term bone marrow cultures- Bone marrow cells cultured at high 
densities form an in vitro simulation of a hemopoietic tissue in which stem cells are 
maintained and differentiate for months of continuous incubation. This process is highly 
dependent on the development of an adherent layer of supportive stroma made of a 
variety of mesenchymal phenotypes. 
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Stromal cell lines and further analysis of mesenchymal phenotypes 

During the early 1980's we were engaged in attempts to derive adherent cell lines from 
bone marrow cultures with the aim of cloning them, to arrive at a point of better 
characterization of mesenchymal phenotypes, or cell types. These attempts yielded a 
series of cell lines; the mouse bone marrow adherent (MBA) cell line series [20-22]. 
Analysis of clonal populations revealed great resemblance between the different clones, 
along with clear differences. According to morphology, intracellular enzymes and 
extracellular matrix components, the cells lines were designated as: endothelial like, 
adipogenic, fibroblastoid, fibro-endothelial, osteogenic and macrophages [23] (Figure 3). 

Adipocyte 
f (or endothlial adipocyte) 



s — ► Fibroblastoid 




marrow cells of adherent cells cloning 



Figure 3 : Adherent cell layers that result from in vitro seeding of bone marrow cells are a 
source for permanent cell line that can be propagated for years while maintaining a 
relatively fixed phenotype is maintained under constant and strict conditions. However, 
their phenotype can be easily shifted by changing the culture conditions. 

With the exception of the latter that are from hemopoietic descent, all the rest are 
mesenchymal in nature although they clearly show properties of other lineages. The best 
example is the MBA-2.1 cell that is derived from bone marrow mesenchyme but shares 
properties with endothelium. Most of the cell lines shared osteogenic properties, but in 
some, such as the MBA-15, these were more pronounced compared to the others [24-26]. 
The capacity to support hemopoiesis was by far more restricted. Only the adipogenic cell 
lines exhibited this trait [27-29]. The derivation of cell lines with such diverse properties 
could suggest that the bone marrow mesenchyme is divided into different cell types. 
Indeed, it has been suggested that all these different phenotypes are derived from a single 
MSC. Yet, our study of these cell lines indicated that the cells tend to change phenotypes 
even when obtained as clonal populations. Enzyme expression varied extensively among 
individual cells of the same clone, adipogenesis was an inducible and reversible trait in 
all of the clones, and the capacity to support hemopoiesis could be induced or lost 
according to the in vitro conditions used to grow the cells. Thus, the bottom line 



6 



conclusion of the study of bone marrow derived mesenchymal cell lines is that their 
phenotype is very flexible [30]. Contrary to hemopoietic cell lines that upon in vitro 
derivation maintain a relatively fixed phenotype, with the exception of phenomena of 
lineage promiscuity, the study of cultured mesenchymal cell lines lead to the conclusion 
that these cells continue to change fate upon culture, and are thus highly plastic. 

Accumulation of evidence for mesenchymal plasticity 

The study of bone marrow derived mesenchymal cell lines thus confirmed that highly 
variable phenotypes of adherent cells that arise in bone marrow cultures. These 
experiments could be interpreted in two ways: the heterogeneity observed could result 
from the presence of many types of cells having different origins, or alternatively, these 
different phenotypes could be derived from a common stem cell. This latter conclusion 
gained support from cloning experiments. Pittenger et al. propagated single cells from 
human bone marrow that were expanded to form colonies. Cells from these clones could 
differentiate into adipocytes, chondrogenic and osteocytic cells, thus confirming the 
multipotency of the mesenchymal colony forming cell [31]. This rather limited 
differentiation potential was dramatically widened following the discovery of Jiang et al. 
that a cell population from the adult bone marrow, that was also found in the brain and 
muscle, termed multipotential adult progenitor cells (MAPC), co-purify with MSC and 
thus maybe a subtype of this population, and is characterized by unexpected 
pluripotency; by analysis at the single cell level and genetic labeling of the cells the 
investigators confirmed that MAPC differentiate in vitro into mesodermal derivatives 
including endothelium, neuroectoderm and endoderm cells. Moreover, upon inoculation 
into mouse blastocyst, these cells contributed to the formation of a multitude of somatic 
cells [32-35]. Such cells were characterized in the mouse, rat and man [36]. These 
studies were followed by a series of publications that support the pluripotent nature of 
mesenchymal cells. Marrow isolated adult multilineage inducible (MIAMI) cells reside in 
human bone marrow and upon in vitro isolation differentiate into osteoblasts, 
chondrocytes, adipocytes, neural cells and cells expressing genes associated with 
pancreatic islet phenotype [37]. In a separate study, small airway epithelial cells were 
heat shocked to cause injury. The cell damage was corrected by the addition of human 
MSCs that differentiated into epithelial-like cells as indicated by expression of epithelial 
genes. Along with such direct differentiation, cell fusion was observed and accounted for 
part of the contribution of the MSC to epithelial repair [38]. Like other phenomena of cell 
plasticity this phenomenon suggests a possible use of MSC in cell therapy, and in this 
case, lung diseases such as cystic fibrosis [39]. Additional reports focused on neuronal 
differentiation of bone marrow stromal cells. Such cells were shown to readily 
differentiate into neurons [40]. An independent study indicated that it is possible to derive 
neural cells from human bone marrow stoma with high efficiency; MSC were isolated, 
grown in neurosphere-like structures and were shown to differentiate into astroglia, 
oligodendroglia and neurons [41]. Transplantation of rat marrow stromal cells under 
xenogenic conditions, into chick embryos, resulted in expansion of the transplanted 
population and integration into the heart and other tissues. Some of the donor cells in the 
heart expressed heart muscle markers [42]. It has been shown that MSC are capable of 
migrating into the heart upon systemic administration [43]. Kawada et al. have isolated a 
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clonal population of cardiomyogenic cells from MSC. They have compared the capacity 
of isolated hemopoietic stem cells to contribute to ischemic myocardium following 
myocardial infarction. The study indicated that HSC do not contribute much, whereas the 
cardiomyogenic cell line generated actinin positive heart cells [44]. Whether this property 
is indeed shared by primary MSC remains to be examined. A recent publication by 
Yokoo et al. showed that human bone marrow derived MSCs participate in the kidney 
organogenesis upon injection into rodent embryos [45]. These cells seem, therefore, to 
undergo a transdifferentiation process to form entire nephrons. Thus, similar to the MET 
that occurs during normal development in kidney organogenesis, bone marrow 
mesenchyme from an adult source maintains its plastic properties that are exhibited upon 
introduction into a permissive embryonic environment (Figure 4) (for additional review 
of mesenchymal stem cells see [46-48]). 
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Figure 4: Bone marrow derived stromal mesenchyme from mouse, or MSC, rat and 
human origin has plastic nature as revealed by their capacity to differentiate into a 
multitude of cell types traditionally classified as belonging to the three embryonic germ 
layers. The figure depicts directions of differentiation reported by different laboratories, 
as discussed in the text. 



Why are pluripotent mesenchymal stem cells so abundant in hemopoietic 
organs? 

Mesenchymal stem cells have been isolated from the embryo as well as from the adult. In 
adult organism MSC have been usually isolated from hemopoietic organs, particularly 
from the bone marrow. However, such cells are also found in other organs and the type 
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called MAPC was also isolated from muscle and brain [33]. MSC are found also in the 
spleen and thymus and we have derived mesenchymal cell lines from thymic origin that 
were very similar in their properties to bone marrow derived stroma [49,50]. MSC were 
found in fatty tissues and are probably found in additional sites. However, they seem to 
be found in the bone marrow in a relatively higher proportion. The bone marrow space 
may be therefore used as a depository and a possible source for stem cells that could be 
recruited to other sites in the body, upon injury. Many studies in the mouse and in 
humans suggest that stromal mesenchyme may indeed be transplantable [51-57] although 
there is an ongoing controversy regarding this issue. Are those cells also migrating in a 
physiological manner? In fact, there are several indications that this is the case. First, the 
bone marrow was reported to be the source for endothelial precursors that gave rise to 
capillaries in solid tumors [58]. Furthermore, gastric ulcers induced by Helicobactor 
pylori, attract, by an unknown mechanism, bone marrow derived cells, probably MSC, 
that travel to the ulcer, transdifferentiate there to gastric epithelium and eventually 
transform into gastric adenocarcinomata [59]. The investigators proposed that tumor 
formation, in general, may be mediated by such migration of cells from the bone marrow. 
Several additional reports support the notion that mesenchymal cells are migratory and 
that this migration is mediated by the chemokine receptor CXCR4 [60,61]. Obviously, 
assisting tumor formation could not be the physiological role of bone marrow 
mesenchymal cells. Alternatively, they may be normally recruited to injury sites to mend 
damages. If the process is unsuccessful or not properly restrained, tumors may arise. In 
addition, I would like to propose that under milder conditions, when injury is restricted to 
the loss of a few cells within a tissue, correction of the damage may be done by resident 
MSC without the need to recruit cells from the bone marrow. The selection of the bone 
marrow as a depository site for stem cells, that occurred during evolution, is probably due 
to the fact that it is in the crossroad of the vascular system and constantly seeds the 
circulation and the peripheral organs with derivatives of the hemopoietic stem cell. The 
bone marrow structure is thus ideal for responding to demand, due to tissue damage, by 
fast release of cells capable of traveling through the vasculature and of contributing to the 
correction of damages. Therefore, the adult mesenchyme is not different in principle from 
embryonic mesenchyme and the existing differences are primarily quantitative (Figure 5). 
In the embryo tissue and organ constructions are dramatic and robust processes, they 
entail very extensive plastic cell behavior. By contrast, the adult organism requires 
relatively little changes, mostly related to tissue maintenance in replacement of damaged 
or aged cells. These processes occur at a low incidence and are much more modest, 
compared to those in the embryo. Therefore, the plastic nature of adult MSC is 
suppressed and revealed only upon their in vitro culture when tissue constrains are 
relived. 

The stem state and mesenchymal plasticity 

I recently suggested that sternness is a state that, theoretically, any cell may enter (Figure 
6). Thus a stem cell, as a stable cellular entity, does not exist. Rather, sternness is an 
unstable state characterized by promiscuous gene expression that puts the cell in a 
standby state, ready to commit to a variety of different directions. Analysis of all the 
different traits ascribed to stem cells, i.e. the capacity to self-renew, or to self-renew 
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Figure 5: Mesenchymal functions in the embryo and the adult differ quantitatively only- 
Whereas in the embryo the mesenchyme is involved in robust processes of tissue and 
organ construction, the task of these cells in the adult may be to mend small tissue and 
organ damages. House illustrations in the lower panels: During constructions many 
builders are employed and use a series of tools and methods which are operated 
extensively and robustly to reach the final goal, a complete house in a limited time frame. 
This finished facility should however be further maintained throughout the years. 
Naturally, only few workers would be needed. The tools and methods used for house 
maintenance are identical or similar to those used for constructions yet they are employed 
on a small scale and with much caution, so as not to cause damage to the already 
functional home. 



indefinitely, the capacity to proliferate extensively, etc, seem to be options rather than a 
true prerequisites of sternness. I recently suggested that the stem state entails pluripotency 
and plasticity, rather than the other properties commonly ascribed to stem cells [9,10]. 
The MSC demonstrates this notion very well: mesenchymal cells shift fats, and as 
discussed above, may differentiate into one cell type while maintaining the ability to go 
back into the original "stem cell" phenotype. Further, mesenchymal cells express a 
variety of genes that are supposed to characterize their differentiated progeny. 
Transcriptome analysis shows in fact that stem cells express the majority of their genome. 
Most importantly, mesenchymal cells are pluripotent and highly plastic, in that they may 
give rise to cells of all three embryonic germ layers. 



in 



Stem cell 



Committed cell 



Maturing cell 





Figure 6: The traditional stem cell model, assuming the stem cell to be an origin of a 
hierarchy of descending potency for renewal (A) as opposed to the stem state notion in 
which cells may assume a stem state even when already in a differentiating stage (B). 
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Mammalia ; Eutheria ; Euarchontoglires ; Primates ; Haplorrhini ; 
Catarrhini; Hominidae; Homo. 

1 (bases 1 to 232650) 
Rowen,L., Koop,B.F. and Hood,L. 

The complete 685-kilobase DNA sequence of the human beta T cell 
receptor locus 

Science 272 (5269), 1755-1762 (1996) 
8650574 

2 (bases 1 to 232650) 

Rowen,L. , Seto, J. , Smit,A. , Acharya,C. , Ahearn,M.E. , Ankener,M. , 
Baskin,D. , Bumgarner,R. , Chen,L. , Chen,N. , Deshpande, P. , Faust, J. , 
Howard, S. , Jerome ,N. , Koop,B.F. , Lee,H. , Loretz,C. , Paeper,B. , 
Zackrone,K. and Hood,L. 

Sequence determination of the human T cell receptor beta locus: 

Strategy and error analysis 

Unpublished 

3 (bases 1 to 232650) 

Rowen,L. , Wang,K. , Boysen,C. , Ahearn,M.E. , Charmley, P. , Paeper,B. , 
Lee, I., Chen,L., Trask,B., Nickerson, D . , Seto,D. and Hood,L. 
Sequence variation among several haplotypes in the human T cell 
receptor beta locus 
Unpublished 

4 (bases 1 to 232650) 
Rowen, L. 

Direct Submission 

Submitted (15-OCT-1994) Department of Molecular Biotechnology, 
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REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 

source 



source 



source 



source 



source 



source 



source 



University of Washington, Box 357730, Seattle, WA 98195, USA 
5 (bases 1 to 232650) 
Rowen, L . 

Direct Submission 

Submitted (25- JUN-1997) Department of Molecular Biotechnology, 
University of Washington, Box 357730, Seattle, WA 98195, USA 

Location/Qualifiers 

1. .232650 

/organism= "Homo sapiens ■■ 
/mol_type=" genomic DNA" 
/db_xref = " taxon : 9606 " 
/map="7q35" 
1. .20617 

/organism="Homo sapiens" 
/mol_type= "genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="A16" 

/cell_line="CGMl, haplotype A" 
/clone_lib="YAC 234 A6F6" 
/germline 

/note=" (vector PWE15A) " 
1. .34620 

/organism= "Homo sapiens " 
/mol_type= "genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="C215" 

/cell_line="CGMl, haplotype A" 
/clone_lib="YAC 234 A72B3" 
/germline 

/note=" (vector PWE15A) " 
30274 . .63509 
/organism="Homo sapiens" 
/mo l_type= "genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="Gl" 
/cell_line= "ATCC1475 " 
/clone_lib="Kai Wang's" 
/germline 

/note=" (vector PWE15A) " 
52384. .86241 

/organism="Homo sapiens" 
/mol_type= "genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="C68" 

/cell_line="CGMl, haplotype A" 
/clone_lib="YAC 210 A3 8G1" 
/germline 

/note=" (vector PWE15A) " 
79315. .112977 
/organism= "Homo sapiens" 
/mol_type=" genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="C21" 

/cell_line="CGMl, haplotype A" 
/clone_lib="YAC 234 A72B3" 
/germline 

/note=" (vector PWE15A) " 
100168. .138589 
/organism="Homo sapiens" 
/mol_type=" genomic DNA" 
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source 



source 



source 



source 



misc feature 



repeat 


region 


repeat 


region 


gene 




CDS 





/db__xref = " taxon : 9606 " 
/clone="Xll" 

/cell_line="ATCC1475, haplotype A" 
/clone_lib="Kai Wang's" 
/germline 

/note=" (vector PWE15A) " 
117070. .153801 
/organi sm= " Homo sapiens " 
/mol_type= "genomic DNA" 
/db_xref = " taxon : 9606 " 
/clone="X6A" 
/clone_lib="Kai Wang's" 
/germline 

/tissue_lib="ATCC1475, haplotype B" 

/note=" (vector PWE15A) " 

153187. .195245 

/organi sm= "Homo sapiens" 

/mol_type=" genomic DNA" 

/db_xref = 11 taxon : 9606 " 

/clone="CBGl" 

/cell_line="CGMl / either haplotype A or B" 

/clone_lib="Kai Wang's" 

/germline 

/note=" (vector PWE15A) " 
195003. .198074 
/organism="Homo sapiens" 
/mol_type=" genomic DNA" 
/ db_xr e f = " t axon : 9606 " 
/ clone= " CBG1/C2 9gap " 
/germline 

/note="The gap between cosmid clones CBG1 and C2 9 was 

closed by the sequencing of a PCR reaction product." 

197962 . .232650 

/organism="Homo sapiens" 

/mo l_type= "genomic DNA" 

/db_xref = " taxon : 9606 " 

/clone="C29" 

/cell_line= "ATCC1475 " 

/clone_lib="Kai Wang's" 

/germline 

/note=" (vector PWE15A) " 
1. .232650 

/note="This sequence overlaps section 2 of the human T 
cell receptor beta locus, Genbank Accession Number U66060, 
by 20616 bases. " 
957. .1082 

/note="LINE; putative" 
/rpt_family= "L1MA4A" 
1294. .1328 

/note= " SINE ; putative " 
/rpt_family="MIR" 
1483 . .1997 

/gene="TCRBV17SlAlT" 

/note= "proposed new name: TCRBV19S1" 

join (1483. .1531,1664. .>1958) 

/ gene = " TCRBV1 7 S 1 Al T " 

/codon_start=l 

/product=" V_segment translation product" 
/protein_id= " AAC80216.1 " 
/db_xref ="GI : 2218050 " 
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V segment 



misc recomb 



misc recomb 



misc recomb 



repeat region 



repeat region 



repeat region 



repeat region 



misc feature 



misc feature 



repeat region 



repeat region 



gene 



CDS 



V segment 



misc recomb 



misc recomb 



misc recomb 



repeat region 



join(1483. .1531,1664. .1958) 
/ gene= " TCRBV1 7 S 1 AIT " 
/ s t andar d_name = " TCRBV1 7 S 1 " 
1959. .1965 

/gene = " TCRB VI 7 S 1 Al T " 
/ no t e = 11 RS S_hep t ame r 11 
1966. .1988 

/ gene = 11 TCRBV1 7 S 1 AIT " 
/note= " RSS_spacer " 
1989. . 1997 

/ gene = " TCRB VI 7 S 1 Al T 11 
/note="RSS_nonamer" 
complement (2280 . .2579) 
/note= "putative " 
/ rp t_f ami ly = 11 Alu 11 
2664. .2756 

/note=" (TA)46, 81% conserved; putative" 
/ r P t _t ype = t andem 
4775. .5156 

/note= " LINE ; putative " 
/rpt_family= "L1ME3" 
complement (5186 . .5635) 

/note="MaLR retroposon LTR; putative" 
/rpt_family= "MLT1F/G" 
5584 . . >5584 

/note=" translocation breakpoint; t(7:9); putative. Begin 
region of similarity to chromosome 9pl3 . " 
6654. .6746 

/standard_name="TCRBV relic (exon 2 only)" 
/note=" 

78% similar to TCRBV7 (4) variable gene exon2 regions; 
putative " 
7426. .7605 

/note="DNA transposon fossil; putative" 

/ rp t_f ami ly = " MER4 7 " 

complement (8681 . .8975) 

/note= "putative " 

/rpt_family= "Alu" 

9153 . . 9864 

/gene="TCRBV2Sl" 

/note= "proposed new name: TCRBV2 0S1" 
join (9153. .9183,9522. .>9825) 
/gene="TCRBV2Sl" 
/ codon_start=l 

/product="V_segment translation product" 

/protein__id= " AAC80217.1 " 

/db_xref="GI: 2218051" 

join (9153. .9183,9522. .9825) 

/ gene = " TCRBV2 S 1 " 

/standard_name= "TCRBV2S1 " 

9826. .9832 

/gene="TCRBV2Sl" 

/note="RSS_heptamer" 

9833 . . 9855 

/gene= n TCRBV2Sl" 

/note="RSS_spacer" 

9856. .9864 

/gene="TCRBV2Sl" 

/note="RSS_nonamer " 

10771. .11307 
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repeat region 



repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 



gene 



CDS 



V segment 



/note="LINE; putative" 
/rpt_f ami ly= ■■ LIME » 
11431. .11645 

/note="DNA transposon fossil/ putative" 

/ rpt_f ami ly= " MER6 3 " 

12880. .12923 

/note= "putative " 

/rpt_unit_seq= " ac " 

complement (13511 . .13698) 

/note="LINE; putative" 

/rpt_f amily= "MIR2 11 

13836. .14352 

/note=" Unclassified; putative" 

/ rpt_f ami ly= " MER3 4 " 

15731. . 16019 

/note= "putative " 

/ rp t_f ami ly = " Alu " 

16056 . . 16351 

/note= "putative" 

/rpt_family= "Alu" 

16432. .17709 

/note= " LINE ; putative " 

/rpt_f amily= " LIME " 

17987 . . 18281 

/note= "putative " 

/ rpt_f ami ly= " Alu " 

18267 . . 18303 

/note=" putative " 

/rpt_unit_seq= "aaat " 

18423. .19033 

/note=" putative" 

/rpt_family="LINE 1" 

18443. .19041 

/note="LINE; putative" 

/rpt_f ami ly = " LI PA7 " 

19235. .19835 

/gene = " TCRBV1 0 S 1 P " 

/note= "proposed new name: TCRBV21S1. This gene has a 

frameshift in exon 1." 

/pseudo 

join (1933 6. .193 85,194 99. .>197 96) 

/gene = " TCRBV1 0 S 1 P " 

/pseudo 

/ codon__start=l 

join(19336. .19385,19499. .19796) 

/gene= 11 TCRBV1 0 S 1 P " 

/ s t anda r d_name = " TCRB VI 0 S 1 " 

/pseudo 



misc 


recomb 


19797 . 


. 19803 






/gene= 


"TCRBV10S1P" 






/note= 


"RSS_heptamer" 


misc 


recomb 


19804 . 


. 19826 






/gene= 


"TCRBV10S1P" 






/note= 


"RSS_spacer" 


misc 


recomb 


19827. 


.19835 






/gene= 


"TCRBV10S1P" 



repeat region 



/note= "RSS_nonamer " 
complement (20366 . .20691) 
/note= "putative " 
/rpt_f amily= "Alu" 
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repeat region 



misc feature 


repeat 


region 


repeat 


region 


repeat 


region 



gene 



CDS 



V segment 



complement (20775.. 20909) 
/note= "LINE ; putative " 
/ rpt_f ami ly= " L1ME2 " 
complement (20988. .21444) 

/note= "putative processed EB1 pseudogene fragment; 78% 

similar to 3 T end of the humanEBl mRNA (U24166) ; putative" 

21457. .21578 

/note="LINE; putative" 

/rpt_f amily= "L1MC1 " 

complement (23424 . .23654) 

/note= "putative 11 

/rpt_family="MIR" 

23965. .24011 

/note= "SINE ; putative 11 

/rpt_family= "MIR" 

24076 . .24646 

/gene="TCRBV2 9SlP" 

/note=" Proposed new name: TCRBV22S1. This gene has a 

frameshift in exon 2." 

/pseudo 

join(24157. .24205,24338. .>24407) 

/ gene = " TCRBV2 9 S 1 P " 

/pseudo 

/codon_start=l 

join(24157. .24205,24338. .24407) 

/ gene = " TCRBV2 9 S 1 P " 

/ standard_name= " TCRBV29S1 " 

/pseudo 



misc 


recomb 


24608 . 


.24614 






/gene= 


"TCRBV2 9S1P" 






/note= 


" RSS_heptamer " 


misc 


recomb 


24615 . 


.24637 






/gene= 


" TCRBV2 9S1P" 






/note= 


"RSS_spacer" 


misc 


recomb 


24638 . 


.24646 






/gene= 


"TCRBV2 9S1P" 



repeat region 



repeat region 



gene 



CDS 



V segment 



repeat region 



misc recomb 



/note= " RSS_nonamer " 
complement (24962 . . 25003 ) 
/note="LINE; putative" 
/rpt_f amily= "MIR2 " 
26023 . .27210 
/note="LINE; putative" 
/ rpt_f ami ly= " LIME " 
28303 . .28911 
/ gene = " TCRB VI 9 S 1 P " 

/note= "proposed new name: TCRBV23S1. This gene has a 

defective splice donor." 

/pseudo 

join(28376. .28424,28575. .>28872) 

/ gene = " TCRBV1 9 S 1 P " 

/pseudo 

/codon_start=l 

join(28376. .28424,28575. .28872) 

/ gene = " TCRB VI 9 S 1 P " 

/ s tandard_name= " TCRBV1 9S1 " 

/pseudo 

28486. .28522 

/note=" ( TTTGT ) 7 ; putative" 
/ rp t_type = tandem 
28873 . .28879 
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misc recomb 



misc recomb 



repeat 


region 


repeat 


reqion 


repeat 


region 


variation 


repeat 


region 


repeat 


region 


repeat 


region 



gene 



misc feature 



CDS 



V segment 



/gene="TCRBV19SlP" 
/note="RSS_heptamer" 
28880 . .28902 
/gene="TCRBV19SlP" 
/note= " RSS_spacer 11 
28903 . .28911 
/ gene = " TCRB VI 9 S 1 P " 
/note= " RSS_nonamer " 
complement (30000 . .30172) 
/not e= M LINE; putative" 
/rpt_f amily= " LIME » 
complement (31310 . . 32278) 
/note= "LINE ; putative " 
/rpt_family= "L1M" 
32293 . .35179 
/ note= " LINE ; putative" 
/rpt_family= "L1PA10" 
32295 

/note="cosmid C215: a; cosmid Gl : c" 

/replace="c" 

32756 . .35177 

/note= "putative" 

/ rpt_f ami ly= "LINE 1" 

complement (35452 . .35501) 

/note="LINE; putative" 

/rpt_JEamily=:"Ll" 

36133 . .36852 

/note=" putative " 

/ rp t_f ami ly = " HUMERS P2 A " 

37616. .38232 

/ gene = " TCRBV1 5 S 1 " 

/note= "proposed new name: TCRBV24S1" 

37616. .37630 

/gene="TCRBV15Sl" 

/note=" conserved 16mer; possible promoter" 
join(37717. .37765,37898. .>38193) 
/ gene = " TCRBV1 5 S 1 " 
/codon_start=l 

/product ="V_segment translation product" 

/protein_id= " AAC80218 . 1 " 

/db_xref="GI: 2218 052" 

join(37717. .37765,37898. .38193) 

/ gene = " TCRB VI 5 S 1 " 

/ s t andar d_name = " TCRBV1 5 S 1 " 



misc 


recomb 


38194 . 


.38200 






/gene= 


"TCRBV15S1 " 






/note= 


"RSS_heptamer" 


misc 


recomb 


38201. 


.38223 






/gene= 


"TCRBV15S1" 






/note= 


"RSS_spacer" 


misc 


recomb 


38224 . 


.38232 






/gene= 


"TCRBV15S1 11 



repeat region 



repeat 


region 


repeat 


region 



/ no t e = " R S S_noname r 11 

39494 . .39681 

/note= " LINE ; putative 11 

/rpt_family="MIR2" 

39740 . .40011 

/note= "Unclassified; putative" 
/ rpt_f ami ly= " MER7 1 " 
complement (40494 . .40880) 
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repeat region 



repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 



gene 



CDS 



V segment 



misc recomb 



misc recomb 



/ note= " LINE / putative" 
/rpt_family="LlPA16; fragment 1" 
complement (40799. .41461) 
/note= "putative" 
/rpt_family="LINE 1" 
complement (40881. .41206) 
/note= "putative " 
/rpt_f amily= " Alu" 
complement (412 07 . .41487) 
/note="LINE; putative" 
/rpt_family="LlPA16; fragment 2" 
complement (41663 . .41709) 
/note="LINE; putative" 
/rpt_family="LlPA15; fragment 1" 
complement (41739 . .42969) 
/note="LINE; putative" 
/rpt_family="LlPA15; fragment 2" 
complement (41750 . .42978) 
/note= "putative " 
/rpt_family="LINE 1" 
42970. .43711 

/note="DNA transposon fossil; putative" 
/rpt_family=" MARINER; fragment 1" 
43712. .44662 

/note=" endogenous retroviral LTR; putative" 
/rpt_family= "LTR13" 
44663 . .45197 

/note="DNA transposon fossil; putative" 
/rpt_family="MARINER; fragment 2" 
complement (45198 . .45706) 
/note="LINE; putative" 
/rpt_family="LlPA15; fragment 2" 
complement (45201. .45695) 
/note= "putative " 
/rpt_family="LINE 1" 
45751. .49033 

/note= "Mitochondrial insertion; D-loop region; putative" 

/rpt_family= "mitochondrial insertion sequence" 

49535. .49837 

/note= "putative " 

/rpt_f amily= "MER2 " 

complement (51517 . . 51615) 

/note= " SINE ; putative " 

/rpt__family="MIR" 

52003 . .52598 

/gene="TCRBVHSlAlT" 

/note= "proposed new name: TCRBV25S1" 
join(52092. .52140,52265. .>52559) 
/ gene = " TCRB VI 1 S 1 Al T " 
/codon_start=l 

/product= " V_segment translation product " 

/protein_id= " AAC80219.1 " 

/db_xref ="GI : 2218053 " 

join(52092. .52140,52265. .52559) 

/ gene = " TCRBV1 1 S 1 AIT " 

/ s tandard_name= 11 TCRBV1 1S1 " 

52560 . . 52566 

/ gene = " TCRBV1 1 S 1 Al T » 

/note= "RSS_heptamer " 

52567. .52589 
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/ gene = " TCRBV1 1 S 1 Al T » 

/note= " RSS_spacer " 
misc recomb 52590 .. 52598 

/gene="TCRBVHSlAlT" 

/note = " RSS_nonamer 11 
repeat region 53762. .53869 

/not e= " LINE ; putative 11 

/rpt_f amily= "MIR2 11 
repeat region 54032. .54363 

/note= "putative " 

/rpt_f amily= " MER2 " 
repeat region 54702. .55536 

/note= "putative " 

/rpt_family="LINE 1" 
repeat region 54708 . .55541 

/note= " LINE ; putative " 

/ rpt_f ami ly= " L1PA5 " 
repeat region complement (55542. .56168) 

/note="LINE; putative" 

/rpt_family="LlMB5-8; fragment 1" 
repeat region complement (55677. .57730) 

/note= "putative " 

/ rpt_f amily= "LINE 1" 
variation 55876 

/note="cosmid Gl: a; cosmid C68: g" 

/replace="g" 
repeat region 56169. .56471 

/not e= " put at ive 11 

/ rp t_f ami ly = " Alu " 
repeat region complement (56473. .57958) 

/note="LINE; putative" 

/rpt_family="LlMB5-8; fragment 2" 
repeat region complement (57959 . . 58163) 

/note="DNA transposon fossil; putative" 

/rpt_family= "MER58B" 
repeat region complement (58164 . . 58536) 

/note="LINE; putative" 

/rpt_family="LlMB5-8; fragment 3" 
variation 58519.. 58520 

/note=" cosmid Gl: tt; cosmid C68 : t" 

/replace="t" 
repeat region complement (58537 . . 58832) 

/ note= " putative " 

/rpt_f amily= "Alu" 
repeat region complement (58833. .59422) 

/note="LINE; putative" 

/rpt_family="LlMB5-8; fragment 4" 
repeat region 59536.. 60105 

/not e= " LINE ; putative 11 

/ rpt_f ami ly = 11 L1M 11 
repeat region complement (60265 . . 60423) 

/note="LINE; putative" 

/rpt_family= "L1M" 
repeat region 60424.. 61036 

/note="LINE; putative" 

/rpt_family="LlMA8 ; fragment 1" 
repeat region 60592 . . 62416 

/note= "putative 11 

/rpt_family="LINE 1" 
repeat region 61037. .61577 



file://C:\Documents and Settings\cchua\Local SettingsYTemporary Internet Files\OLKDD\... 4/30/2008 



NCBI Sequence Viewer v2.0 



Page 10 of 38 



/note= "putative " 

/rpt_family= "MLT2A" 
variation 61565 

/note="cosmid Gl: a; cosmid C68 : c" 

/replace="c" 
repeat region 61578 . . 62415 

/note= "LINE ; putative " 

/rpt_family="LlMA8; fragment 2" 
gene 62721. .63213 

/gene="TCRBV relic" 

/note="This gene was formerly called TCRBV33S1." 
V segment join(62721. .62767,62806. .63174) 

/gene="TCRBV relic" 
/pseudo 

misc recomb 63175.. 63181 

/gene="TCRBV relic" 

/not e= " RSS_heptamer " 
misc recomb 63182. .63204 

/gene="TCRBV relic" 

/note="RSS_spacer" 
misc recomb 63205, .63213 

/gene="TCRBV relic" 

/note= " RSS_nonamer " 
misc feature 63572. .63666 

/note="STS; location of STS SWSS602 (G00251) ; putative" 
repeat region 64414.. 64575 

/note="LINE; putative" 

/rpt_f amily= "MIR2 » 
repeat region 64680.. 64846 

/note="MaLR retroposon LTR; putative" 

/rpt_family= fl MLTlD; fragment 1" 
repeat region 65096.. 65183 

/note="LINE; putative" 

/rpt_f amily= "MIR2 " 
repeat region 65185.. 65443 

/note="MaLR retroposon LTR; putative" 

/rpt_family="MLTlD; fragment 2" 
repeat region 65451.. 65959 

/note="LINE; BLASTX similarity with LINE1 reverse 

transcriptase ; putative" 

/rpt_family="LINEl-like sequence; fragment 1" 
repeat region 65960. .66275 

/note=" putative " 

/ rp t_f ami ly = " Alu " 
repeat region 66276.. 66455 

/note="LINE; BLASTX similarity with LINE1 reverse 

transcriptase ; putative" 

/rpt_f amily="LINEl-like sequence; fragment 2" 
re peat region 66906. .67016 

/note="LINE; putative" 

/rpt_f amily= "MIR2 " 
repeat region 67843. .68566 

/note=" retroposon LTR; putative" 

/rpt_f amily= "MER72 " 
repeat region complement (68559 . .69111) 

/note= "putative " 

/rpt_family="LINE 1" 
repeat region complement (68567. .69117) 

/note="LINE; putative" 

/rpt_family= "LI" 
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repeat 
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repeat 
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repeat 
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repeat 
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repeat 
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repeat 


region 


repeat 
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gene 
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misc recomb 



misc recomb 



repeat 


region 


repeat 


region 


repeat 


region 
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69627. .69773 
/note= " SINE ; putative 11 
/ rpt_f ami ly= " MIR " 
complement (69838 . .70057) 
/note= "SINE ; putative 11 
/rpt_family= "MIR" 
complement (70074 . .70466) 

/note=" endogenous retroviral LTR; putative" 
/rpt_f amily="LTR14 ; fragment 1" 
complement (70467 . . 71503) 

/note=" endogenous retrovirus, internal sequence; putative" 

/rpt_f amily="LTR14 ; fragment 2" 

71505. .71818 

/note= "putative " 

/ rpt_f amily= "Alu" 

complement (71822 . . 72434) 

/note= 11 endogenous retrovirus , internal sequence ; putative " 

/rpt_family="LTR14; fragment 3" 

72435. .72685 

/note= "putative " 

/rpt_family= "Alu" 

complement (72687. .76461) 

/note= " endogenous retrovirus , internal sequence ; putative " 
/rpt_family="LTR14 ; fragment 4" 
complement (76462 . . 76852) 

/note=" endogenous retroviral LTR; putative" 
/rpt_family="LTR14; fragment 5" 
77013. .77536 
/gene = " TCRBV2 8 S 1 P " 

/note= "proposed new name: TCRBV26S1 . This gene is missing 

a conserved cysteine in exon 2 . " 

/pseudo 

join (77013. .77061,77203. .>77497) 

/ gene = " TCRBV2 8 S 1 P " 

/pseudo 

/codon__start=l 

join(77013. .77061,77203. .77497) 

/ gene = " TCRBV2 8 S 1 P " 

/ s t andar d_name = " TCRBV2 8 S 1 " 

/pseudo 

77498. .77504 

/ gene = " TCRBV2 8 S 1 P " 

/note= " RSS_heptamer 11 

77505. .77527 

/gene = " TCRBV2 8 S 1 P " 

/note="RSS_spacer" 

77528. .77536 

/ gene = " TCRBV2 8 S 1 P " 

/not e= " RSS_nonamer " 

77593 . .78441 

/note= "putative " 

/rpt_f amily= "MER4 " 

complement (78596 . . 78935) 

/ no t e = " pu t a t i ve ■■ 

/rpt_family="MLTlA" 

complement (79417 . . 79967) 

/note="MaLR retroposon LTR; putative" 

/rpt_family= " MLT1E" 

79662 

/note="cosmid C68 sequence should be cc, not c" 
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/replace="cc" 
repeat region 81672. .82047 

/note= "putative 11 

/rpt_f amily="THE transposon like element" 
repeat region complement (82071. .8252 0) 

/note= "Unclassified; putative" 

/rpt_family="MER74 ; fragment 1" 
repeat region 82521. .83102 

/note= "Unclassified; putative" 

/ rpt_f ami ly= " MER7 3 " 
repeat region 83103 . .83405 

/note= "putative " 

/rpt_f amily="Alu" 
repeat region complement (83428. .83557) 

/note= "Unclassified; putative" 

/rpt_family="MER74; fragment 2" 
misc feature 83938. .>84379 

/note= "putative processed pseudogene fragment; similarity 

to cDNA probably continues in either direction, but cDNA 

sequence is not yet known; 95% similar to cDNAs R14537, 

R18426, H24240; putative" 
repeat region 84300.. 84405 

/note="LINE; putative" 

/rpt_f amily= "MIR2 " 
repeat region 84520. .84980 

/note= "putative " 

/ rp t_f ami ly = " MLT1D " 
repeat region complement ( 85107 . .85650) 

/note="retroposon LTR; putative" 

/rpt_f amily="MER41A; fragment 1" 
repeat region complement ( 85651 . .86184) 

/note="retroposon internal sequence; putative" 

/rpt_family="MER41A; fragment 2" 
repeat region complement (86351 . . 88236) 

/note="retroposon internal sequence; putative" 

/rpt_f amily="MER41A; fragment 3" 
repeat region 87360. .87397 

/ no t e = " put at i ve " 

/ rp t_type = tandem 

/rpt_unit_seq= "ta" 
r epeat region complement (88404 . . 89752) 

/note= " retroposon internal sequence ; putative " 

/rpt_family="MER41A; fragment 4" 
repeat region 88664. .88687 

/note=" (ATT) 8; putative" 

/ rp t _t ype = t andem 
repeat region complement (8 9753 . . 90297) 

/note=" retroposon LTR; putative" 

/rpt_f amily="MER41A; fragment 5" 
repeat region complement ( 91044 . .91751) 

/note=" endogenous retroviral LTR; putative" 

/ rpt_f ami ly = " MER5 0 " 
repeat region 91953 . .92142 

/note= " SINE ; putative 11 

/rpt_family= "MIR" 
repeat regi on complement (92197 . . 92285) 

/note="SINE; putative" 

/ rpt_f ami ly = " MIR " 
repeat region 92286. .92564 

/note=" putative " 
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repeat 
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repeat 
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/rpt_family= "MLT1B" 

92716. .93256 

/ gene = 11 TCRBVrel i c 11 

/note="This gene was formerly called TCRBV34S1" 

join(92716. .92757,92891. .93249) 

/gene= "TCRBVrelic " 

/pseudo 

93250. .93256 

/ gene = " TCRBVre lie" 

/note= " RSS_heptamer " 

93250 . . >93256 

/ gene = " TCRBVre 1 i c " 

/note="RSS degraded RSS" 

complement (93367. .93 856) 

/note="putative 11 

/ rpt_f ami ly= " MLT1D " 

95474 . . 95569 

/note= " LINE ; putative " 

/rpt_f amily= " L1MA9 " 

96203 . .96341 

/note= "putative " 

/ rp t_f ami ly = " Alu " 

96540. .97226 

/gene="TCRBV14Sl" 

/note= "proposed new name: TCRBV27S1" 
join (96715 . . 96763, 96893 . . >97187) 
/gene="TCRBV14Sl" 
/ codon_start=l 

/product="V_segment translation product" 

/protein_id= " AAC80210.1 " 

/db_xref="GI: 1552512" 

join (96715. .96763,96893. .97187) 

/ gene = " TCRBV1 4 S 1 " 

/ s tandard_name= " TCRBV14S1 " 

97188 . . 97194 

/gene = " TCRBV1 4 S 1 " 

/note="RSS_heptamer " 

97195. .97217 

/gene="TCRBV14Sl" 

/note="RSS_spacer" 

97218. .97226 

/ gene = " TCRBV1 4 S 1 " 

/not e= " RSS_nonamer 11 

98452 . . 98490 

/standard_name="TCRBV relic (exon 1)" 

/note="65% similar to TCRBV13 (6) variable gene regions; 
putative 11 
98587. .98832 

/standard_name="TCRBV relic (exon 2, partially)" 
/note=" 

65% similar to TCRBV13 (6) variable gene regions; 

putative " 

99112. .99409 

/note= "putative " 

/ rpt_f ami ly = " Alu 11 

complement (100211. .100434) 

/note="LINE; putative" 

/rpt_family="LlMBl; fragment 1" 

100435. .100516 

/note="LINE; putative" 
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/rpt_family="LlMBl; fragment 2" 
repeat region complement (100722 . . 100775) 

/note= "SINE ; putative" 

/rpt_f amily= "MIR" 
repeat region 100849. .100881 

/note=" (GA)16, 88% conserved; putative" 

/ rp t_type= tandem 
repeat region 100928. .101208 

/note= "Unclassified; putative" 

/rpt__family="MER68B; fragment 1" 
repeat region 101209. .101572 

/not e= "putative " 

/ rpt_f ami ly = 11 MLT1B " 
repeat region 101573. .101824 

/note= "Unclassified; putative" 

/rpt_family="MER68B; fragment 2" 
gene 101934. .102524 

/gene="TCRBV3Sl" 

/note= "proposed new name: TCRBV28S1" 
misc feature 101934. .101949 

/gene="TCRBV3Sl" 

/note=" conserved 16mer; possible promoter" 
CDS join(102005. .102053,102191. .>102485) 

/gene="TCRBV3Sl" 
/codon_start=l 

/product="V_segment translation product" 

/protein_id= " AAC80211.1 " 

/db_xref="GI: 1552513" 
V segment join(102005. .102053,102191. .102485) 

/gene="TCRBV3Sl" 

/ standard_name= " TCRBV3 SI " 
variation 102172 

/gene="TCRBV3Sl" 

/note="cosmid C21: t; cosmid Xll: a" 

/ replace= "a" 
misc recomb 102486. .102492 

/gene="TCRBV3Sl" 

/ no t e = " RS S_hep t ame r " 
misc recomb 102493. .102515 

/gene="TCRBV3Sl" 

/not e= " RSS_spacer " 
misc recomb 102516. .102524 

/gene="TCRBV3Sl" 

/note= " RSS_nonamer " 
repeat region 103607. .103681 

/note="DNA transposon fossil; putative" 

/rpt_family="MER75; fragment 1" 
repeat region 104132. .104296 

/note="DNA transposon fossil; putative" 

/rpt_family="MER75; fragment 2" 
repeat region complement (104802 . . 105102) 

/note= "putative " 

/rpt_family= "Alu" 
repeat region 105294. .105318 

/note=" (TATT) 6 ; putative" 

/ rpt_type= tandem 
repeat region 105316 .. 105754 

/note= "putative" 

/rpt_family= "LINE1" 
repeat region 106986. .107340 
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/note=" putative " 

/rpt_f amily="THEl transposon like element" 
repeat region complement (107341 . .108894) 

/note="MaLR internal sequence; putative" 

/rpt_family="THElA; fragment 2" 
repeat region complement (108895 . . 109242) 

/note="MaLR retroposon LTR; putative" 

/rpt_family="THElA; fragment 3" 
variation 109175 

/note="cosmid C21: g; cosmid Xll: a" 

/replace= "a" 
variation 109419 

/note="cosmid C21: a; cosmid Xll: g" 

/replace="g" 
variation 109869 

/note=" cosmid C21: g; cosmid Xll: c" 

/replace="c" 
variation 109909 

/note="cosmid C21: g; cosmid Xll: a" 

/replace="a" 
variation 110371 

/note="cosmid C21: g; cosmid Xll: a" 

/replace="a" 
variation 111093 

/note="cosmid C21: a; cosmid Xll: c" 

/replace="c" 
variation 111548 

/note="cosmid C21: c; cosmid Xll: t" 

/replace="t " 
variation 111796 

/note="cosmid C21: c; cosmid Xll: t" 

/replace="t" 
repeat region 112484. .113478 

/note="LINE; putative" 

/rpt__family= "L1M" 
misc feature 112897 

/note="The 3' breakpoint occurs at basepair 592356, 

602910, 613477, or 623282 identical positions within a 

homology unit that is tandemly repeated.; translocation 

breakpoint t(7:9); putative" 
repeat region 113844. .114644 

/note="LINE; putative" 

/rpt_family="Ll" 
repeat region 114645. .115417 

/note="LINE; putative" 

/rpt_f amily= "LI ; fragment 1 " 
repeat region 115418. .115715 

/note= "putative " 

/rpt_f amily= "Alu" 
repeat region 115623 . . 117542 

/ note= 11 putative 11 

/rpt_family="LINE 1" 
repeat region 115716. .116924 

/note= " LINE ; putative " 

/rpt_f amily= " LI ; fragment 2 " 
repeat region 116925. .117511 

/note= "putative " 

/rpt_f amily= "LINE1 " 
r epeat region 117590. .117663 

/note="LINE; putative" 
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/rpt_family="LlME2; fragment 1" 
repeat region 117663. .118227 

/note= "Unclassified; putative" 

/ rpt_f ami ly = " MER7 6 " 
repeat region 118237. .118298 

/note= » LINE ; putative" 

/rpt_f amily= "L1PA16 " 
repeat region 118388. .118494 

/note="LINE; putative" 

/rpt_family="LlME2; fragment 2" 
repeat region 118503. .119265 

/note="LINE; putative" 

/rpt_family="LlME2; fragment 3" 
variation 118532 

/note="cosmid Xll: t; cosmid X6A: c" 

/replace= "c" 
variation 118644. .118645 

/note=" cosmid Xll: ca; cosmid X6A: a" 

/replace="a" 
repeat region 119290. .119510 

/note="LINE; putative" 

/ rpt_f ami ly= " MER4 2 C 11 
variation 119956 

/note="cosmid Xll: g; cosmid X6A: a" 

/replace= "a" 
repeat region 120605. .120728 

/note= "SINE ; putative " 

/rpt_family= "MIR" 
variation 120817 

/note="cosmid Xll: g; cosmid X6A: a" 

/replace= "a" 
variation 121134 

/note= "cosmid Xll: c; cosmid X6A: a" 

/replace="a" 
variation 121139 

/note=" cosmid Xll: g; cosmid X6A: a" 

/ replace^ "a" 
gene 121623 . .122275 

/gene= " TCRBV4S1A1T " 

/note= "proposed new name: TCRBV2 9S1" 
CDS join (121623. .121656,121936. . >122236) 

/ gene= 11 TCRBV4S1A1T" 
/codon_start=l 

/product= " V_segment translation product" 

/protein_id= " AAC80212.1 " 

/db_xref ="GI : 1552514 " 
V segment join(121623. .121656,121936. .122236) 

/ gene= " TCRBV4 S 1A1T " 

/ s t andard_name= 11 TCRBV4 S 1 " 
variation 121703 

/ gene= " TCRBV4 S 1A1T " 

/note="cosmid Xll: g; cosmid X6A: ggtggaaag" 
/ replace= " ggtggaaag " 



misc 


recomb 


122237 


. .122243 






/gene= 


" TCRBV4 S 1 AIT " 






/note= 


"RSS_hep tamer" 


misc 


recomb 


122244 


. .122266 






/gene= 


" TCRBV4 S 1A1T " 






/note= 


"RSS_spacer" 


misc 


recomb 


122267 


. . 122275 
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/ gene = " TCRBV4 S 1 AIT " 

/ no t e = " RS S_noname r " 
repeat region 122525. .123132 

/note= 11 endogenous retrovirus , internal sequence ; putative " 

/rpt_family=" similarity to MLT2 internal sequence" 
variation 122796 

/note="cosmid Xll: t; cosmid X6A: c" 

/replace="c" 
repeat region 123174. .123641 

/note= "Unclassified; putative" 

/rpt_family= "MER7 0A" 
repeat region 123778 .. 124158 

/note=" endogenous retrovirus, internal sequence; putative" 

/rpt_family=" similarity to MLT2 internal sequence" 
repeat region 125169. .125320 

/note= "SINE ; putative 11 

/ rp t_f ami ly = " MIR 11 
variation 125706 

/note=" cosmid Xll: t; cosmid X6A: c" 

/replace="c" 
repeat region 125909. .126230 

/note= " LINE ; putative " 

/rpt_f amily= "MIR2 " 
variation 125993 . .125998 

/note="cosmid Xll: atatta; cosmid X6A: a" 

/replace="a" 
variation 126318 

/note=" cosmid Xll: g; cosmid X6A: c" 

/replace="c" 
repeat region 126420. .126527 

/note= "LINE ; putative " 

/rpt_family="LlMA5A" 
variation 127274 

/note=" cosmid Xll: c; cosmid X6A: t" 

/replace="t" 
variation 127284 

/note=" cosmid Xll: g; cosmid X6A: c" 

/replace="c" 
variation 127471 

/note="cosmid Xll: a; cosmid X6A: c" 

/replace="c" 
variation 127520 

/note=" cosmid Xll: a; cosmid X6A: aga" 

/replace="aga " 
repeat region complement ( 127845 . .127912) 

/not e= "putative 11 

/ rpt_f ami ly= " MIR » 
repeat region 127847. .127950 

/note= "putative 11 

/rpt_family= "MIR1" 
repeat region 127988. .128228 

/note= "putative " 

/rpt_family="MIR" 
variation 128051 

/note="cosmid Xll: t; cosmid X6A: g" 

/replace="g" 
misc feature 128064. .138860 

/standard__name="duplication_unit " 

/note="trypsinogen duplication unit 1; putative" 
variation 128144 
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/note="cosmid Xll: a; cosmid X6A: g" 

/replace="g" 

128148 . . 128149 

/note=" cosmid Xll: ac; cosmid X6A: ca" 

/replace= M ca" 

128362 

/note="cosmid Xll: g; cosmid X6A: t" 

/replace=" t " 

129021 

/note= M cosmid Xll: g; cosmid X6A: a" 

/replace="a u 

129032 

/note=" cosmid Xll: c; cosmid X6A: t" 

/replace^" t" 

129127. .129206 

/note= "SINE ; putative " 

/ rpt_f ami ly= " MIR 11 

129447 

/note=" cosmid Xll: g; cosmid X6A: a" 

/replace="a" 

130422 

/note="cosmid Xll: c; cosmid X6A: t" 

/replace="t" 

130626 

/note=" cosmid Xll: c; cosmid X6A: a" 
/replace="a" 
130830. .134365 
/gene="TRY4 " 

/note="This gene is known as the cationic tripsinogen. " 
join(<13 083 0. .13 0869,131900. .132059,133119. .13 33 72, 
13 3 776. .13 3 912,134213. .>1343 65) 
/gene= M TRY 4 " 
/note= "putative " 

join (13 083 0. .13 0869,13190 0. .132 059,133119. .1333 72, 
133776. .133912,134213. .134365) 
/gene="TRY4 " 

/note="This gene is also known as cationic trypsinogen" 

/codon_start=l 

/product=" trypsinogen A" 

/protein id=" AAC80207 . 1 " 

/db_xref="GI: 1552515" 

<130830. .130869 

/gene="TRY4 " 

/not e= " putat ive " 

/number =1 

130870. .131899 

/gene="TRY4" 

/note= "putative; does not fit consensus" 

/number =1 

131168 

/gene="TRY4 " 

/note="cosmid Xll: g; cosmid X6A: a" 
/replace="a" 

complement (131209 . . 131366) 

/note="DNA transposon fossil; putative" 

/ rpt_f ami ly= " MER5B " 

131900 . .132059 

/gene="TRY4 " 

/note="putative 11 

/number =2 
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intron 



repeat region 



repeat region 



variation 



exon 



intron 



exon 



variation 



intron 



exon 



variation 



polyA signal 
variation 



variation 



variation 



variation 



variation 



677) 

fossil; put at i ve " 



cosmid X6A: c" 



cosmid X6A: t" 



variation 



132060. .133118 
/gene="TRY4 " 
/note= "putative " 
/number^ 2 
132347 . .132518 

/note="DNA transposon fossil; putative" 
/rpt_family= "MER5B" 
complement (132533. .132 
/note="DNA transposon 
/ rpt_f ami ly = 11 MER5A" 
132784 

/gene="TRY4 " 
/note=" cosmid Xll: t; 
/replace="c" 
133119. .133372 
/gene="TRY4 " 
/note= "putative " 
/number =3 
133373 . .133775 
/gene="TRY4 " 
/note= "putative 11 
/number =3 
133776. .133912 
/gene="TRY4 " 
/note= "putative 11 
/number=4 
133807 

/gene=" TRY4 " 
/note=" cosmid Xll: c; 
/replace="t " 
133913 . .134212 
/gene="TRY4 " 
/note= "putative " 
/number=4 
134213 . . >134365 
/gene="TRY4 " 
/note= "putative " 
/number=5 
134359 

/gene="TRY4 " 
/note=" cosmid Xll: c; 
/replace="t " 
134396. .134401 
/note= "putative" 
134772 

/note=" cosmid Xll: 
/replace="t" 
135030 

/note=" cosmid Xll: c; cosmid X6A: g" 
/replace= "g" 
135042 

/note=" cosmid Xll: g; 
/replace="a" 
136066 

/note=" cosmid Xll: g; 
/replace= n a n 
136167 

/note="cosmid Xll: g; 
/replace= n c n 
136575 



cosmid X6A: t" 



c; cosmid X6A: t" 



cosmid X6A: a" 



cosmid X6A: a" 



cosmid X6A: c" 



file://C:\Documents and Settings\cchua\Local Settings\Temporary Internet Files\OLKDD\... 4/30/2008 



NCBI Sequence Viewer v2.0 



Page 20 of 3 8 



/note=" cosmid Xll: c; cosmid X6A: t" 

/replace= M t" 
repeat region complement (13 6750 .. 13 6997) 

/note=" putative 11 

/ rp t_f ami ly = 11 Alu 11 
variation 136801 

/note="cosmid Xll: t; cosmid X6A: c" 

/replace="c" 
misc feature 13 6844 . .14773 9 

/not e=" Over lap with a duplication in cosmid 1H, from CGM1 

haplotype A" 
repeat region 137021. .137732 

/note= "putative " 

/rpt_family= "LINE1" 
variation 137212 

/note=" cosmid Xll: t; cosmids X6A and 1H: c" 

/replace="c" 
variation 137415 

/note=" cosmid Xll: a; cosmids X6A and 1H: c" 

/replace="c" 
variation 137417 

/note=" cosmid Xll: c; cosmids X6A and 1H: t" 

/replace= " t " 
variation 137689. .137692 

/note=" compared to cosmid X6A" 

/replace="t" 
variation 137689. .137692 

/note=" compared to cosmid Xll and cosmid 1H" 

/replace^" ttttt" 
variation 137762 

/note=" cosmid Xll: a; cosmids X6A and 1H: g" 

/replace="g" 
repeat region 137867 13 8147 

/note= "putative " 

/ rpt_f ami ly= " Alu " 
misc feature 137905. .183339 

/note= "Overlap with cosmid 1H, from CGM1 haplotype A. 

This cosmid contains a 20 kb deletion of trypsinogen 

duplication units 3 and 4. It also contains a 9.8 kb 

duplication of part of trypsinogen duplications units 1 

and 2 . " 

repeat region 137964. .138112 

/note= "putative 11 

/ rp t_f ami ly = " Alu " 
variation 137985 

/note="cosmid Xll: a; cosmids X6A and 1H; g" 

/replace="g" 
variation 138011 

/note=" cosmid Xll: t; cosmids X6A and 1H: c" 

/replace="c" 
variation 138128 

/note=" cosmids Xll and X6A: a; cosmid 1H: aa" 

/replace="aa" 
var iation 13 8183 

/note="cosmids Xll and 1H: g; cosmid X6A: a" 

/replace= "a" 
variation 138187 

/note=" cosmids Xll and 1H: g; cosmid X6A: tg" 

/replace="tg" 
variation 138677 
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/note="cosmid X6A: t ; cosmid 1H: g" 

/replace="g" 

138841. .139015 

/note= M SINE; putative" 

/rpt_family= "MIR" 

138858. .149438 

/standard_name= " duplication_unit " 
/note="trypsinogen duplication unit 2; putative" 
138944. .138945 

/note=" cosmid X6A: ca; cosmid 1H: a" 

/replace="a" 

139839 

/note="cosmid X6A: t' cosmid 1H: g" 

/replace="g" 

139922. .140001 

/note= "SINE ; putative " 

/rpt_family= "MIR" 

140839 

/note=" cosmid X6A: a; cosmid 1H: g" 

/replace="g" 

141073 

/note="cosmid X6A: t; comsid 1H: c. RFLP: Hindlll" 

/replace="c" 

141190 

/note=" cosmid X6A: c; cosmid 1H: a" 

/replace="a" 

141239 

/note=" cosmid X6A: t; cosmid 1H: g" 
/replace= "g" 
141760. .145325 
/gene= n TRY5" 

/note="Exon 1 splice donor violates consensus. This gene 

contains two internal stop codons" 

/pseudo 

join(<141760 . .141799,142 819. .142978,14403 8. .1442 91, 

144699. .144835,14513 7. .145287) 

/gene="TRY5" 

/note= "putative " 

/pseudo 

join (141760. .141799,142819. .142978,144038. .144291, 

144699. .144835,145137. .145287) 

/gene="TRY5" 

/note= "putative 11 

/pseudo 

/codon_start=l 
/product="trypsinogen B" 
<141760. .141799 
/gene=" TRY5" 
/note= "putative " 
/number =1 
/pseudo 
141797 

/gene="TRY5" 

/note=" cosmid X6A: a; cosmid 1H: c" 

/replace="c" 

141800. .142818 

/gene=" TRY5" 

/note= "putative " 

/number=l 

/pseudo 
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exon 



intron 



exon 



repeat region 



polyA signal 



141932 

/gene=" TRY5" 

/note=" sequence of cosmid X6A should be cc, not c M 
/replace="cc" 

complement (142135. .142286) 

/note="DNA transposon fossil; putative" 

/ rp t_f ami ly = " MER5B »' 

142706 

/gene="TRY5" 

/note="cosmid X6A: c; cosmid 1H: t" 

/replace=" t" 

142819. .142978 

/gene="TRY5 " 

/not e= " puta t ive " 

/number =2 

/pseudo 

142979. .144037 
/gene="TRY5" 
/note= "putative " 
/number=2 
/pseudo 

143267. .143436 

/note="DNA transposon fossil; putative" 

/rpt_family= " MER5B" 

complement (143452 . . 143596) 

/note="DNA transposon fossil; putative" 

/ rp t_f ami ly= " MER5A" 

144038. .144291 

/gene="TRY5" 

/note= "putative " 

/number =3 

/pseudo 

144069 

/gene="TRY5" 

/note="cosmid X6A: a; cosmid 1H: g" 

/replace="g" 

144292 . . 144698 

/gene="TRY5" 

/note= "putative " 

/number =3 

/pseudo 

144699. .144835 
/gene="TRY5" 
/note= "putative " 
/number =4 
/pseudo 

144836. .145136 
/gene="TRY5" 
/note= "putative " 
/number =4 
/pseudo 

145137. .145287 

/gene="TRY5" 

/ not e= "putative " 

/number =5 

/pseudo 

145202 . . 145267 
/note="LINE; putative" 
/rpt__f amily= "L1PA2 " 
145320 . . 145325 
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repeat region 
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/gene="TRY5" 
/note= "putative " 
146341 

/note=" cosmid X6A: t; cosmid 1H: C" 
/replace="c" 

complement (147646 . . 147890) 
/note= "putative " 
/ rpt_f ami ly= 11 Alu " 
complement (147915 . . 148615) 
/note="LINE; putative" 
/rpt_f amily= " L1PA16 " 
148119 

/note= "cosmid X6A: g; cosmid 1H: a" 
/replace="a" 

complement (148197 . .148556) 

/note= "putative " 

/ rp t_f ami ly= "LINE 1" 

149419. .149513 

/note="SINE; putative" 

/rpt_family="MIR" 

149436. .169811 

/note= "Cosmid 1H, CGM1 haplotype A, is deleted for this 
region" 

149436. .160008 

/standard_name=" duplication_unit " 

/note="trypsinogen duplication unit 3; putative" 

150491. .150570 

/note="SINE; putative" 

/ rp t_f ami ly= " MIR " 

152252. .155896 

/gene="TRY6" 

join (152252. .152375,153405. .153 564,154623. .154876, 

155272. .155408,155708. .>155860) 

/gene="TRY6" 

/note= "putative " 

152252 . . 152375 

/gene="TRY6" 

/not e=" putative " 

/number=l 

join (152336. .1523 75,1534 05. .153564,154623. .154876, 

155272. .1554 08,155708. .155860) 

/gene="TRY6" 

/note=" putative" 

/codon_start=l 

/product="trypsinogen C" 

/protein_id= " AAC80208.1 " 

/db_xref="GI: 1552516" 

152376. .153404 

/gene="TRY6" 

/note= "putative 11 

/number =1 

complement (152711 . .152873) 

/note="DNA transposon fossil; putative" 

/ rpt_f ami ly = " MER5B » 

153405. .153564 

/gene=" TRY 6 11 

/note= "putative 11 

/number=2 

153565. .154622 

/gene="TRY6" 
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/note= "putative " 
/number= 2 
153851. . 154020 

/note="DNA transposon fossil; putative" 

/rpt_family="MER5B" 

complement (154036 . .154181) 

/note="DNA transposon fossil; putative" 

/ rp t_f ami ly = " MER5A " 

154623 . . 154876 

/gene="TRY6" 

/note=" putative " 

/number =3 

154877. .155271 

/gene="TRY6" 

/ note= "putative " 

/number =3 

155272. .155408 

/gene="TRY6" 

/note= "putative " 

/number =4 

155409. . 155707 

/gene="TRY6" 

/note= "putative " 

/number =4 

155708. .>155860 

/gene="TRY6" 

/note= "putative " 

155891. .155896 

/gene="TRY6" 

/note=" putative " 

158228. .158457 

/note= "putative" 

/rpt_f amily= "Alu" 

complement (158492 . . 159189) 

/not e= "LINE; putative" 

/rpt_f amily= "L1PA16 " 

complement (158773 . . 159123) 

/note= "putative " 

/rpt_family="LINE 1" 

160000. .160082 

/note= "SINE ; putative " 

/ rp t_f amily= " MIR " 

160006. .169814 

/standard_name=" duplication_unit " 

/note=" trypsinogen duplication unit 4; putative" 

161056. .161135 

/note= " SINE ; putative 11 

/rpt_family= "MIR" 

162421. .165990 

/gene="TRY7" 

/pseudo 

join(<162421. .162460,1634 97. .163 656,164715. .164 968, 

1653 69. . 165505, 165803 . . >165952) 

/gene="TRY7" 

/note= "putative" 

/pseudo 

join(162421. .162460,163497. .163656,164715. .164968, 
165369. .165505,165803. .165952) 
/gene=" TRY 7 " 
/note=" putative " 
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/pseudo 

/codon_start=l 

/product="trypsinogen D" 

<162421. .162460 

/gene="TRY7" 

/note= "putative " 

/ number =1 

/pseudo 

162461. .163496 
/gene="TRY7" 
/not e= "putative " 
/ number =1 
/pseudo 

complement (1628 03 . . 162960) 

/note="DNA transposon fossil; putative" 

/rpt_family= "MER5B" 

163497. .163656 

/gene="TRY7" 

/note= "putative " 

/number =2 

/pseudo 

163657. .164714 
/gene="TRY7" 

/note="no splice donor; putative; does not fit consensus" 

/number =2 

/pseudo 

163944. .164114 

/note="DNA transposon fossil; putative" 

/rpt_family= "MER5B" 

complement (164129 . . 164273) 

/note="DNA transposon fossil; putative" 

/rpt_f amily= "MER5A" 

164715. .164968 

/gene="TRY7" 

/note= "putative " 

/number =3 

/pseudo 

164969. .165368 
/gene="TRY7» 
/note= "putative " 
/number =3 
/pseudo 

165369 . . 165505 
/gene="TRY7" 
/note= "putative " 
/number=4 
/pseudo 

165506 . . 165802 
/gene= f, TRY7" 
/note=" putative " 
/number =4 
/pseudo 

165803 . . >165952 
/gene="TRY7" 
/note= "putative 11 
/number =5 
/pseudo 

165985. .165990 
/gene="TRY7" 
/note= "putative " 
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complement (168335 . . 168583) 
/note= "putative" 
/rpt_f amily= " Alu" 
complement (168600 . . 168991) 
/note= " LINE ; putative " 
/ rpt_f ami ly= "LI PA1 6 " 
complement (168613 . . 168887) 
/note= "putative" 
/rpt_family="LINE 1" 
169795. .169933 
/note= " SINE ; putative " 
/rpt_family= "MIR" 
169812 . .180402 

/standard_name=" duplication_unit " 

/note=" trypsinogen duplication unit 5; putative" 

169941 . . 169942 

/note="cosmid CBG1: cc; cosmid 1H: c" 

/replace="c" 

170020 

/note="cosmid CBG1 : g; cosmid 1H: c" 

/replace="c" 

170344 

/note= "cosmid CBG1 : c; cosmid 1H; a" 

/replace="a" 

170426 

/note=" cosmid CBG1 : t; cosmid 1H: c" 

/replace="c" 

170873 . .170952 

/note= "SINE ; putative " 

/rpt_family= "MIR" 

172303 

/note=" cosmid CBG1 : g; cosmid 1H: a" 

/replace="a" 

172704. .176267 

/gene="TRY8" 

/note="This gene is known as the anionic trypsinogen" 
join(<172704 . .172743,173772. .173931,174989. .175242, 
175642. .175778,17607 9. .>1762 67) 
/gene="TRY8" 
/note= "putative " 

join(172704. .172743,173772. .173931,174989. .175242, 

175642. .175778,176079. .176231) 

/gene="TRY8" 

/note="This gene is also known as anionic trypsinogen" 

/codon_start=l 

/product^" trypsinogen E" 

/protein_id= n AAC80209 . 1 " 

/db_xref ="GI : 1552517 " 

<172704. .172743 

/gene="TRY8" 

/note= "putative " 

/number =1 

172744. .173771 

/gene="TRY8" 

/note=" putative " 

/ number =1 

complement (173 082 . . 17323 9) 

/note="DNA transposon fossil; putative" 

/rpt_family= "MER5B" 

173093 
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/gene=" TRY 8 11 

/note="cosmid CBG1 : a; cosmid 1H: g M 

/replace= M g" 

173099 

/gene="TRY8" 

/note=" cosmid CBG1 : c; cosmid 1H: t" 
/replace=" t" 
173102. .173104 
/gene="TRY8" 

/note="cosmid CBG1 : aaa; cosmid 1H; a" 

/replace="a" 

173117 

/ gene= "TRY8 " 

/note= M cosmid CBG1 : c; cosmid 1H: a" 

/replace="a" 

173121 

/gene= M TRY 8 " 

/note=" cosmid CBG1 : g; cosmid 1H: c" 

/replace="c" 

173772. .173931 

/gene="TRY8" 

/note= "putative " 

/number =2 

173932. .174988 

/gene="TRY8" 

/note= "putative " 

/number =2 

174218. .174389 

/note="DNA transposon fossil; putative" 

/rpt_family= "MER5B" 

complement (174404 . .174548) 

/note="DNA transposon fossil; putative" 

/ rp t_f ami ly = " MER5A" 

174858 

/gene="TRY8" 

/note=" cosmid CGI: g; cosmid 1H: a" 

/replace="a" 

174989. .175242 

/gene="TRY8" 

/note= "putative" 

/number =3 

175058 

/gene="TRY8" 

/note=" cosmid CGI: a; cosmid 1H: g" 

/replace="g" 

175243 . .175641 

/gene="TRY8" 

/note= "putative " 

/number =3 

175642. .175778 

/gene=" TRY 8 " 

/note= "putative" 

/number =4 

175779. .176078 

/gene="TRY8" 

/note= "putative " 

/number =4 

176070 

/gene=" TRY 8 " 

/note=" cosmid CGI: c; cosmid 1H: t" 
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/replace^ "t" 
176079. .>176267 
/gene="TRY8 M 
/note= "putative " 
/number =5 
176262. .176267 
/gene="TRY8" 
/ note= "putative 11 
176377 

/note="cosmid CBG1 : c; cosmid 1H: a" 

/ replace= "a" 

176709 

/note=" cosmid CBG1 : t; cosmid 1H: c" 

/replace="c" 

176747 

/note=" cosmid CBG1 : a; cosmid 1H: g" 

/replace="g" 

177030 

/note=" cosmid CBG1 : g; cosmid 1H: a" 

/replace="a" 

177747 

/note=" cosmid CBG1 : t; cosmid 1H: c" 

/replace="c" 

177891. .177892 

/note=" cosmid CBG1 : tt; cosmid 1H; t" 

/replace="t" 

177957 

/note=" cosmid CBG1 : a; cosmid 1H: g" 

/replace="g" 

178135 

/note=" cosmid CBG1 : t; cosmid 1H: c" 

/replace="c" 

178144 

/note="cosmid CBG1 : gt; cosmid 1H: ta" 

/replace="ta" 

178502 

/note=" cosmid CBG1 : c; cosmid 1H: a" 
/replace= n a" 

complement (178601 . .178891) 
/note= "putative " 
/ rp t_f ami ly= " Alu " 
178645 

/note=" cosmid CBG1 : c; cosmid 1H: t" 

/replace="t " 

178730 . . 178780 

/note=" (TTTA) 13; putative" 

/ rp t_type = tandem 

178730. .178738 

/note=" cosmid CBG1: tttatttat; cosmid 1H: t" 
/replace=" t " 

complement (178916 . .179615) 
/note= "LINE ; putative " 
/rpt_family= "L1PA16" 
complement (17 912 9. .179605) 
/note= "putative " 
/rpt_family=="LINE 1" 
179448. .179450 

/note=" cosmid CBG1 sequence should be gg, not ggg" 

/replace=" gg" 

179587 
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/note= "cosmid CBG1 sequence should be tt, not t" 

/replace="tt " 
variation 179825 

/note=" cosmid CBG1: a; cosmid 1H: c" 

/replace="c" 
variation 180083 

/note="cosmid CBG1: a; cosmid 1H: g" 

/replace="g" 
variation 180363 

/note="cosmid CBG1 : a; cosmid 1H: g" 

/replace= "g" 
variation 181268 

/note=" cosmid CBG1 : g; cosmid 1H: a" 

/replace="a" 
variation 181667 

/note= "cosmid CBG1 : t; cosmid 1H: c" 

/replace="c" 
variation 181758 

/note=" cosmid CBG1 : c; cosmid 1H: t" 

/replace="t" 
repeat region complement (181885 . . 182013) 

/note= "SINE ; putative " 

/ rpt_f ami ly= 11 MIR " 
variation 182068 

/note=" cosmid CBG1 : a; cosmid 1H: g" 

/replace="g" 
variation 182610 

/note="cosmid CBG1 : g; cosmid 1H: a" 

/replace= ,, a 11 
repeat region 182777. .182902 

/note="DNA transposon fossil; putative" 

/rpt_family="MER5A; fragment 1" 
repeat region complement (182911 . . 183201) 

/note= "putative " 

/ r P t_ f am i ly = " A l u " 
repeat region 183203. .183261 

/note="DNA transposon fossil; putative" 

/rpt_family="MER5A; fragment 2" 
repeat region 183295. .183362 

/note=" endogenous retroviral LTR; putative" 

/rpt_f amily="LTR8 ; fragment 1" 
variation 183327 

/note="cosmid CBG1 : g; cosmid 1H: a" 

/replace="a" 
repeat region complement (183365 . . 183684) 

/note= "putative 11 

/rpt_f amily= "Alu" 
repeat region 183685. .184343 

/note= "putative " 

/ rp t_f ami ly = " HUMERS P IB " 
repeat region complement (184383 . . 184683) 

/note= "putative " 

/ rpt_f ami ly= 11 Alu " 
repeat region complement (184 734 . . 184815) 

/note= "SINE ; putative " 

/rpt_family= "MIR" 
repeat region complement (185608. .185907) 

/note= "putative " 

/rpt_f amily="Alu" 
repeat region complement (186570 . . 186910) 
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/note= "SINE ; putative 11 
/rpt_f amily= " AluSx" 
complement (187037 . . 187215) 
/note="LINE; putative" 
/rpt_f amily= "L1M4 " 
187917. .187995 
/gene="TCRBDl" 
187917. .187944 
/gene="TCRBDl" 

/note="RSS; nonamer is at 5 ' end" 

187917. .187925 

/gene="TCRBDl" 

/ no t e = " RS S_noname r " 

187926. .187937 

/gene="TCRBDl" 

/note="RSS_spacer" 

187938. .187944 

/gene="TCRBDl" 

/note="RSS_heptamer" 

187945. .187956 

/gene="TCRBDl" 

/note= "putative " 

187957. .187995 

/gene="TCRBDl" 

/note="RSS heptamer is at 5 ' end" 

187957 . . 187963 

/gene="TCRBDl" 

/note="RSS_heptamer" 

187964 . . 187986 

/gene=" TCRBD1" 

/note= " RSS_spacer " 

187987 . . 187995 

/gene="TCRBDl" 

/ no t e = " RS S_noname r " 

188584. .188659 

/gene="TCRBJlSl" 

188584 . . 188611 

/gene="TCRBJlSl" 

/note="RSS nonamer is at 5 1 end" 

188584. .188592 

/gene=" TCRBJ1S1" 

/note="RSS__nonamer" 

188593 . . 188604 

/gene="TCRBJlSl" 

/note="RSS_spacer" 

188605. .188611 

/gene="TCRBJlSl" 

/not e= " RSS_heptamer 11 

188612 . . 188659 

/gene="TCRBJlSl" 

/note= "putative " 

188721. .188796 

/gene="TCRBJlS2" 

188721. .188748 







/gene= 


"TCRBJ1S2 " 






/note= 


"RSS nonamer is at 5 1 end" 


misc 


recomb 


188721 


. .188729 






/gene= 


"TCRBJ1S2" 






/note= 


"RSS_nonamer " 


misc 


recomb 


188730 


. . 188741 
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misc recomb 
J segment 
gene 

misc recomb 



misc 


recomb 


misc 


recomb 


misc 


recomb 


J segment 


gene 




misc 


recomb 


misc 


recomb 


misc 


recomb 


misc 


recomb 


J segment 


gene 




misc 


recomb 


misc 


recomb 



misc recomb 



misc recomb 



J segment 



gene 



/gene="TCRBJlS2" 
/note- 11 RSS_spacer 11 
188742. .188748 
/gene= M TCRBJ1S2 " 
/note= " RSS_heptamer 11 
188749. .188796 
/gene="TCRBJlS2" 
/ no t e = 11 pu t a t i ve " 
189334. .189411 
/gene= M TCRBJ1S3 " 
189334 . .189361 
/gene="TCRBJlS3" 

/note="RSS nonamer is at 5 1 end" 

189334. .189342 

/gene="TCRBJlS3" 

/note= " RSS_nonamer " 

189343 . . 189354 

/gene="TCRBJlS3" 

/note="RSS_spacer" 

189355. .189361 

/gene= M TCRBJlS3" 

/note= " RSS_heptamer " 

189362. .189411 

/gene="TCRBJlS3" 

/ no t e = " put a t i ve 11 

189929. .190007 

/gene="TCRBJlS4" 

189929. .189956 

/gene="TCRBJlS4" 

/note="RSS nonamer is at 5 * end" 

189929. .189937 

/gene="TCRBJlS4" 

/note= " RSS_nonamer " 

189938. .189949 

/gene="TCRBJlS4" 

/note= " RSS_spacer " 

189950. .189956 

/gene="TCRBJlS4" 

/note= " RSS_heptamer " 

189957. .190007 

/gene="TCRBJlS4" 

/ no t e = " put at i ve " 

190202. .190279 

/gene=" TCRBJ1S5" 

190202. .190229 

/gene="TCRBJlS5" 

/note="RSS nonamer is at 5' end" 

190202 . . 190210 

/gene="TCRBJlS5" 

/ no t e = " RS S_noname r " 

190211 . . 190222 

/gene="TCRBJlS5" 

/note="RSS_spacer" 

190223 . .190229 

/gene="TCRBJlS5" 

/note="RSS_heptamer M 

190230. .190279 

/gene="TCRBJlS5" 

/note= "putative" 

190692. .190772 



file://C:\Documents and Settings\cchua\Local Settings\Temporary Internet Files\OLKDD\... 4/30/2008 



NCBI Sequence Viewer v2.0 



Page 32 of 38 







/ y cue — 




111 _L 


J_ C v_, W I L 




190719 






/ fTPTIP — 


"TCRBlTISS " 






/ n r^i~ ^ — 


iipcc nnnampr "i c? at" ^ ' pnd" 


mi or 1 


ypromh 

J- \^ ^ Vw' L 1 \yj 


190 6 92 


190700 






/ aene= 


" TCRBJ1S6" 






/ -not - — 




m *i cp 

ILL-L OL 


yprniinh 


190 7 01 


190712 






1 apnp= 


"TCRBJ1S6 " 






/note= 


"RSS_spacer" 


misc 


recomb 


190713 


. .190719 






/gene= 


"TCRBJ1S6" 






/note= 


M RSS_heptamer M 



J segment 

repeat region 

gene 
CDS 



C region 



exon 



intron 



exon 



intron 



exon 



intron 



exon 



190720. .190772 
/gene="TCRBJlS6" 
/ note= " putative " 
complement (19152 6 . . 191819) 
/note= "putative " 
/ rpt_f ami ly= " Alu " 
193426. .195080 
/gene="TCRBCl" 

join(<19342 6. .193 812,194254. .194271,194424. .19453 0, 
194853 . .194873) 
/gene= M TCRBCl" 

/note="C_region translation product" 
/codon_start=3 

/product="V_segment translation product" 
/protein_id= " AAC80213 .1 " 
/db_xref ="GI : 1552518 " 

join (193426. .193 812,194254. .194271,194424. .19453 0, 

194853 . .194873) 

/gene="TCRBCl" 

/note= "putative " 

193426. .193812 

/gene=" TCRBCl" 

/ no t e = " pu t a t i ve " 

/number =1 

193813 . .194253 

/gene=" TCRBCl" 

/note= "putative " 

/ number =1 

194254. .194271 

/gene=" TCRBCl" 

/note=" putative " 

/number=2 

194272. .194423 

/gene= "TCRBCl" 

/note= "putative " 

/number =2 

194424 . .194530 

/gene=" TCRBCl" 

/note= "putative " 

/number =3 

194531. .194852 

/gene=" TCRBCl" 

/note= "putative " 

/number =3 

194853 . . >195080 

/gene=" TCRBCl" 

/note= "putative " 
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polyA signal 



gene 

misc recomb 



misc 


recomb 


misc 


recomb 


misc 


recomb 


D segment 


misc 


recomb 


misc 


recomb 


misc 


recomb 


misc 


recomb 



repeat region 



gene 

misc recomb 



misc 


recomb 


misc 


recomb 


misc 


recomb 


J segment 


gene 




misc 


recomb 


misc 


recomb 



/number=4 
195075 . . 195080 
/gene="TCRBCl" 
/note= "putative " 
197409. .197491 
/gene="TCRBD2 " 
197409. .197436 
/ gene= " TCRBD2 " 

/note="RSS nonamer is at 5' end" 

197409. .197417 

/gene="TCRBD2" 

/ no t e = " RS S_noname r " 

197418. .197429 

/gene="TCRBD2" 

/note="RSS_spacer" 

197430. .197436 

/gene="TCRBD2" 

/note= n rss Jtieptamer " 

197437. .197448 

/gene="TCRBD2" 

/note= "putative " 

197453 . .197491 

/gene="TCRBD2" 

/note="RSS heptamer is at 5 1 end" 

197453 . .197459 

/gene="TCRBD2" 

/note= "RSS_heptamer" 

197460. .197482 

/gene="TCRBD2" 

/note= " RSS_spacer " 

197483 . .197491 

/gene="TCRBD2" 

/not e=" RSS_nonamer " 

complement (197708 . . 197835) 

/note="SINE; putative" 

/ rpt_f ami ly= " MIR " 

198069. .198146 

/gene="TCRBJ2Sl" 

198069. .198096 

/gene="TCRBJ2Sl" 

/note="RSS nonamer is at 5' end" 

198069. .198077 

/gene="TCRBJ2Sl" 

/note= " RSS_nonamer " 

198078. .198089 

/gene=" TCRBJ2S1" 

/note="RSS_spacer" 

198090. .198096 

/gene="TCRBJ2Sl" 

/note= " RSS_heptamer " 

198097. .198146 

/gene="TCRBJ2Sl" 

/note= "putative " 

198264 . . 198342 

/gene="TCRBJ2S2" 

198264 . . 198291 

/gene="TCRBJ2S2" 

/note="RSS nonamer is at 5 1 end" 
198264. .198272 
/gene="TCRBJ2S2" 
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/ not e = 


" RS S noname r " 


tnisc 


recomb 


198273 


. . 1982 84 






/crene= 


" TCRBJ2S2 " 






/note= 


"RSS spacer" 


misc 


recomb 


198285 


. . 198291 






/qene= 


"TCRBJ2S2 11 






/note= 


"RSS heptamer" 


J segment 


198292 


. . 198342 






/ crene= 


"TCRBJ2S2" 






/note= 


"putative " 


gene 




198551 


. . 198627 






1 crene= 


"TCRBJ2S3 " 


misc 


recomb 


198551 


. . 198578 






/ crene= 


"TCRBJ2S3" 






/ note= 


"RSS nonamer is at 5 


misc 


recomb 


198551 


. . 198559 






/ crene= 


"TCRBJ2S3" 






/note= 


" RSS_nonamer " 


misc 


recomb 


198560 


. .198571 






/gene= 


"TCRBJ2S3" 






/note= 


"RSS_spacer" 


misc 


recomb 


198572 


. .198578 



J segment 



J segment 



1 end" 



/gene="TCRBJ2S3" 
/note= " RSS_heptamer " 
198579. .198627 







/qene= 


"TCRBJ2S3" 








/note= 


"putative " 




gene 




198702 


. .198779 








/gene= 


"TCRBJ2S4 " 




misc 


recomb 


198702 


. .198729 








/gene= 


"TCRBJ2S4" 








/note= 


"RSS nonamer is 


at 5' 


misc 


recomb 


198702 


. .198710 








/gene= 


"TCRBJ2S4 " 








/note= 


"RSS_nonamer" 




misc 


recomb 


198711 


. .198722 








/gene= 


"TCRBJ2S4" 








/note= 


"RSS_spacer" 




misc 


recomb 


198723 


. .198729 








/gene= 


"TCRBJ2S4 " 








/note= 


11 RSS_heptamer " 




J segment 


198730 


. .198779 








/gene= 


" TCRBJ2S4" 








/note= 


"putative " 




gene 




198823 


. .198898 








/gene= 


"TCRBJ2S5" 




misc 


recomb 


198823 


. .198850 








/gene= 


"TCRBJ2S5" 








/note= 


"RSS nonamer is 


at 5' 


misc 


recomb 


198823 


. .198831 








/gene= 


"TCRBJ2S5" 








/note= 


"RSS__nonamer" 




misc 


recomb 


198832 


. . 198843 








/gene= 


" TCRBJ2S5" 








/note= 


"RSS_spacer" 




misc 


recomb 


198844 


. .198850 





end" 



end" 



/gene="TCRBJ2S5" 
/note= " RSS_heptamer " 
198851. .198898 
/gene="TCRBJ2S5" 
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/ not e = 


"Dutative " 


crene 




198943 


. . 199023 






/ rrpTi e = 


" TCRBJ2S6" 


misc 

III ^» 


recomb 


198943 


. . 198970 






/ crene= 


"TCRBJ2S6 " 






/ nofce= 


" RS S noname r is 


misc 

1 1 L .X, \^ 


recomb 


198943 


. . 198951 






/crene= 


"TCRBJ2S6 " 






/■nnt*p- 


"pqg nnnampr" 


III -L. O V- 


yenomb 


198952 

-L. S \J S ~J 


198963 






/cfene= 


" TCRBJ2S6 " 






/note= 


"RSS spacer" 


misc 


recomb 


198964 


. . 198970 






/ crene = 


,, TCRBJ2S6 n 






/note= 


"RSS heptamer" 


J segment 


198971 


. . 199023 






/ aene= 


"TCRBJ2S6 " 






/ note= 


"putative " 


gene 




199160 


199234 






/ cjpnpz 

/ y cue — 


"TCRBJ2S7 " 


misc 


recomb 


199160 


199187 






/ crene= 


"TCRBJ2S7 " 






/ not" e = 


"RRS nonamer is 


misc 


recomb 


199160 


. . 199168 






/aene= 


" TCRBJ2S7 " 






/ T") O t P. = 


"RSS nonamer" 


misc 


recomb 


199169 


. 199180 






/ crene = 


"TCRBJ2S7" 






/note= 


"RSS_spacer" 


misc 


recomb 


199181 


. .199187 






/gene= 


" TCRBJ2S7 " 






/note= 


"RSS_heptamer" 



5' end" 



5' end" 



J segment 



repeat 


region 


repeat 


region 


repeat 


region 


gene 



CDS 



Cregion 



exon 



199188. .199234 
/gene="TCRBJ2S7" 
/note= "putative" 
200331. .200491 
/note=" putative" 
/rpt_f amily= "MIR" 
200732 . .200954 

/note=" (AGAAGCTCACTAGTACACACACTTACACC) 9 , 2 9mer 93% 
conserved; putative" 
/rpt_type= tandem 
201382. .201521 

/note="DNA transposon fossil; putative" 
/ rpt_f ami ly = " MER4 5 " 
202772 . .204451 
/gene="TCRBC2" 

join{<202772 . .203158,203675. .203692,203836. .203942, 
204234 . .204260) 
/gene=" TCRBC2" 

/note="C_region translation product" 
/codon_start=3 

/product= "V_segment translation product" 
/protein_id= " AAC8 0214 . 1 " 
/db_xref="GI: 1552519" 

join(202772. .203158,203675. .203692,203836. .203942, 

204234 . .204260) 

/gene="TCRBC2" 

/not e= "putative " 

202772 . .203158 
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intron 



exon 



intron 



exon 



intron 



exon 



polyA signal 



repeat 


region 


repeat 


reqion 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


gene 



misc recomb 



/gene=" TCRBC2 " 
/note= "putative 11 
/ number =1 
203159. .203674 
/gene="TCRBC2" 
/note= "putative" 
/number =1 
203675. .203692 
/gene="TCRBC2" 
/not e= "putative " 
/number=2 
203693 . .203835 
/gene=" TCRBC2" 
/note= "putative " 
/number =2 
203836. .203942 
/gene="TCRBC2" 
/note= "putative " 
/number =3 
203943 . .204233 
/gene="TCRBC2" 
/ note= "putative " 
/number =3 
204234. .>204451 
/gene="TCRBC2" 
/note= "putative " 
/number =4 
204446. .204451 
/gene="TCRBC2" 
/note= "putative " 
complement (205372 . .205494) 
/note="SINE; putative" 
/rpt_family="MIR" 
complement (205687 . .206131) 
/note=" putative " 
/rpt_family= "MLT1B" 
209230. .209399 
/note= " SINE ; putative " 
/rpt_family= "MIR" 
210121. .210192 
/note= "SINE ; putative " 
/rpt_family= "MIR" 
complement (212621 . .212747) 
/note= " SINE ; putative " 
/rpt_family="MIR" 
complement (213 3 89 . .213689) 
/note=" putative 11 
/ rp t_f ami ly = " Alu " 
complement (214278 . .215017) 
/gene= " TCRBV2 0 S 1A1N2 " 
/note= "proposed new name: TCRBV3 0S1" 
complement (214278 . . 214316) 







/gene= 


"TCRBV2 0S1A1N2 " 






/note= 


"RSS nonamer is at 5' end" 


misc 


recomb 


214278 


. .214286 






/note= 


n RSS_nonamer" 


misc 


recomb 


214287 


. .214309 






/note= 


"RSS_spacer" 


misc 


recomb 


214310 


. .214316 



/note= "RSS_heptamer " 
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CDS 



V segment 



repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 



complement (join (<214317 . .214608,214975. .215017) ) 
/ gene = " TCRBV2 0 S 1 A1N2 " 
/ codon_start=l 

/product=" V_segment translation product" 
/protein_id= M AAC80215 . 1 " 
/db_xref ="GI : 1552520 " 

complement (join (2 14 3 17. .214608,214 975. .215017) ) 

/ gene = " TCRBV2 0 S 1A1N2 " 

/ standard_name= " TCRBV2 0S1 " 

215724 . .215829 

/note="SINE; putative" 

/rpt_family= "MIR" 

215893 . .215924 

/note=" (T) 32; putative" 

/ rpt_type=tandem 

217870. .218384 

/note=" putative " 

/ rp t_f ami ly= " MLT1D " 

complement (219117 . .219570) 

/note= "putative 11 

/ rp t_f ami ly= " MLT1D " 

219573 . .220863 

/note="LINE; putative" 

/rpt_family= "L.191" 

221157 . .222776 

/note= " LINE ; putative " 

/rpt_f amily= "LI 91 » 

complement (222830 . .222990) 

/note="DNA transposon fossil; putative" 

/rpt_f amily= "MER63 " 

223111. .224502 

/note="LINE; putative" 

/rpt_family= "L1M" 

complement (224498 . . 226766) 

/ note= "putative " 

/rpt_family="LINE 1" 

complement (224498 . .226694) 

/note="LINE; putative" 

/ rp t_f ami ly= " L1M3 " 

226708 . .226961 

/note= " LINE ; putative " 

/rpt_f amily="LlM; fragment 1" 

complement (226975 . .227574) 

/note= "Unclassified; putative" 

/ rpt_f ami ly= " MER7 7 " 

227583 . .227922 

/note= "LINE ; putative " 

/rpt_f amily="LlM; fragment 2 " 

227925. .228253 

/note="LINE; putative" 

/rpt_family="LlMEl; fragment 1" 

228318. .228610 

/note= "putative " 

/ rp t_f ami ly= " Alu " 

228611. .228984 

/note="LINE; putative" 

/rpt_family="LlMEl; fragment 2" 

228980 . .229437 

/note="LINE; putative" 

/ rpt_f ami ly = " LI PA1 6 " 
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repeat region 



repeat 


region 


repeat 


region 


repeat 


region 


repeat 


region 



ORIGIN 

// 



229438. .229608 

/ note= " LINE ; putative" 

/rpt_f amily= " L1MA10 " 

complement (23 02 99 . .23 0627) 

/note= "LINE ; putative " 

/rpt_f amily= "MIR2 " 

230962 . .231187 

/not e= " LINE ; putative 11 

/rpt_family="LlME; fragment 1" 

231188 . .231526 

/note= "putative 11 

/ rp t_f ami ly = " Alu 11 

231527. .231833 

/note- 11 LINE ; putative 11 

/rpt_family="LlME; fragment 2" 



Disclaimer | Write to the Help Desk 
NCBI | NLM | NIH 



Apr 10 2008 15:51:27 
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■> NCBI 



PubMed 



Blast 2 Sequences results 

Entrez BLAST OMIM Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTN 2.2.18 [Mar-02-2008] 

Match: 1 j Mismatch: -2 gap open: 5 gap extension: ; 2 
x_dropoff: 0 expect: 10.0000 wordsize: 11 Filter 0 View option j Standard 
Masking character option X for pro tein, n for nucleotide : | Masking color option B 
□ Show CDS translation I Al '9n 



Sequence 1: lcl|l 
Length -862 (1 862) 

Sequence 2: gi | 155251 1 | Human germline T-cell receptor beta chain TCRBV17S1A1T. TCRBV2SL 
TCRBV10S1P. TCRBV29S1P. TCRBV19S1P, TCRBV15SL TCRBV11S1A1T, HVB relic. 
TCRBV28S1P. TCRBV34SL TCRBV14SL TCRBV3SL TCRBV4S1A1T. TRY4. TRY5. TRY6. 
TRY7. TRY8. TCRBD1. TCRBJ1S1. TCRBJ1S2. TCRBJ1S3. TCRBJ1S4. TCRBJ1S5. TCRBJ1S6. 
TCRBCL TCRBD2. TCRBJ2SL TCRBJ2S2. TCRBJ2S3. TCRBJ2S4. TCRBJ2S5. TCRBJ2S6. 
TCRBJ2S7. TCRBC2. TCRBV20S1A1N2 genes from bases 452324 to 684973 (section 3 of 3^ 
Length = 232650 (1 .. 232650) 




NOTE:Bitscore and expect value are calculated based on the size of the nr database. 

NOTE:If protein translation is reversed, please repeat the search with reverse strand of the query 
sequence. 



Score = 735 bits (382), Expect = 0.0 
Identities = 386/388 (99%), Gaps = 0/388 (0%) 
Strand=Plus/Plus 

Query 1 GAGGACCTGAAAAA.CGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAG 60 

Sb j Ct 202771 GAGGACCTGAAAAACGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAG 20283 0 



Query 61 



ATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCACAGGCTTCTACCCCGACCAC 120 
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Sb j Ct 202831 ATCTCCCACACCCAAAAGGCCACACTGGTATGCCTGGCCACAGGCTTCTACCCCGACCAC 2 02890 

Query 121 GTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACAGACCCG 18 0 

Sbjct 202891 GTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACAGACCCG 2 02 950 

Query 181 CAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTG 24 0 

Sb j ct 202951 CAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTG 203 010 

Query 241 AGGGTCTCGGCCACCTTCTGGCAGAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTC 3 00 

! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! : : ! I ! 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 1 1 

Sb j ct 203011 AGGGTCTCGGCCACCTTCTGGCAGAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTC 203 070 

Query 3 01 TACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCTGTCACCCAGATC 3 60 

Sb j Ct 203071 TACGGGCTCTC^ 20313 0 

Query 3 61 GTCAGCGCCGAGGCCTGGGGTAGAGCAG 3 88 

Sbjct 203131 GTCAGCGCCGAGGCCTGGGGTAGAGCAG 203158 



Score = 723 bits (376), Expect = 0.0 
Identities = 384/388 (98%), Gaps = 0/388 (0%) 
Strand=Plus/Plus 

Query 1 GAGGACCTGAAAAACGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAG 6 0 

Sb j Ct 193425 GAGGACCTGAACAAGGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAG 193484 

Query 61 ATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCACAGGCTTCTACCCCGACCAC 120 

IIIMMIIMIIIII ! 1 1 1 1 1 1 Ml M 1 : 1 1 1 1 1 1 1 1 1 1 IIIIIIIM MINIMI! 

Sbj Ct 193485 ATCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCACAGGCTTCTTCCCCGACCAC 193544 

Query 121 GTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGGGGTCAGCACAGACCCG 18 0 

Sbj ct 193545 GTGGAGCTGAG^ 193 604 

Query 181 CAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTG 240 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMM 

Sbjct 193 605 CAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTCCAGATACTGCCTGAGCAGCCGCCTG 193 664 
Query 241 AGGGTCTCGGCCACCTTCTGGCAGAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTC 300 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMM 

Sbj Ct 193665 AGGGTCTCGGCCACCTTCTGGCAGAACCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTC 193724 

Query 3 01 TACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCTGTCACCCAGATC 3 60 

Sbj ct 193725 TACGGGCTCTCGGAGAATGACGAGTGGACCCAGGATAGGGCCAAACCCGTCACCCAGATC 193 784 

Query 3 61 GTCAGCGCCGAGGCCTGGGGTAGAGCAG 3 88 

IIIIIIIIIIMI1II 1 1 II 1 1 1 1 1 1 1 

Sbjct 193785 GTCAGCGCCGAGGCCTGGGGTAGAGCAG 193812 
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Score = 519 bits (270), Expect = 6e-144 
Identities = 272/273 (99%), Gaps = 0/273 (0%) 
Strand=Plus/Plus 

Query 3 86 CAGACTGTGGCTTCACCTCCGGTAAGTGAGTCTCTCCTTTTTCTCTCTATCTTTCGCCGT 445 

IIIIIIIMIIIIMII I IN: 1 1 1 i I M I ! Ml MIIMIIIIMIIIIIIIIIIIIII 

Sbjct 203672 CAGACTGTGGCTTCACCTCCGGTAAGTGAGTCTCTCCTTTTTCTCTCTATCTTTCGCCGT 2 03 731 

Query 446 CTCTGCTCTCGAACCAGGGCATGGAGAATCCACGGACACAGGGGCGTGAGGGAGGCCAGA 505 

Sbjct 203732 CTCTGCTCTCGAACCAGGGCATGGAGAATCCACGGACACAGGGGCGTGAGGGAGGCCAGA 2 03791 

Query 506 GCCACCTGTGCACAGGTACCTACATGCTCTGTTCTTGTCAACAGAGTCTTACCAGCAAGG 565 

IIIIIIIMIIIIMII 1 1 ! 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 II M 1 1 1 1 1 

Sb j Ct 203792 GCCACCTGTGCACAGGTGCCTACATGCTCTGTTCTTGTCAACAGAGTCTTACCAGCAAGG 203 851 

Query 566 GGTCCTGTCTGCCACCATCCTCTATGAGATCTTGCTAGGGAAGGCCACCTTGTATGCCGT 625 

IMIIIIIIIIIIIIIIIIIIIIIIIIIMII IIIIIMIII lllllllllllllllll 

Sb j Ct 203852 GGTCCTGTCTGCCACCATCCTCTATGAGATCTTGCTAGGGAAGGCCACCTTGTATGCCGT 2 03 911 
Query 626 GCTGGTCAGTGCCCTCGTGCTGATGGCCATGGT 658 
Sb j ct 203912 GCTGGTCAGTGCCCTCGTGCTGATGGCCATGGT 2 03 944 



Score = 398 bits (207) , Expect = 2e-107 
Identities = 207/207 (100%), Gaps = 0/207 (0%) 
Strand=Plus/Plus 

Query 656 GGTCAAGAGAAAGGATTCCAGAGGCTAGCTCCAAAACCATCCCAGGTCATTCTTCATCCT 715 

Sbj Ct 204233 GGTCAAGAGAAAGGATTCCAGAGGCTAGCTCCAAAACCATCCCAGGTCATTCTTCATCCT 2 04292 

Query 716 CACCCAGGATTCTCCTGTACCTGCTCCCAATCTGTGTTCCTAAAAGTGATTCTCACTCTG 775 

Sbj ct 204293 CACCCAGGATTCTCCTGTACCTGCTCCCAATCTGTGTTCCTAAAAGTGATTCTCACTCTG 2 04352 

Query 776 CTTCTCATCTCCTACTTACATGAATACTTCTCTCTTTTTTCTGTTTCCCTGAAGATTGAG 83 5 

IMM 1 1 1 1 1 M il M II IMM I li 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II I IN! II II 1 1 il 1 1 

Sbj Ct 204353 CTTCTCATCTCCTACTTACATGAATACTTCTCTCTTTTTTCTGTTTCCCTGAAGATTGAG 204412 
Query 83 6 CTCC CAAC C C C C AAGTACGAAATAGG C 862 
Sbjct 2 04413 CTCC CAAC C C C C AAG T AC G AAAT AG G C 204439 
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Score = 202 bits (105) , Expect = 2e-48 
Identities = 228/282 (80%), Gaps = 9/282 (3%) 
Strand=Plus/Plus 

Query 3 86 CAGACTGTGGCTTCACCTCCGGTAAGTGAGTCTCTCCTTTTTCTCTCTATCTTTCGCCGT 445 
Sbj ct 194251 CAGACTGTGGCTTTACCTCGGGTAAGTAAGCCCTTCCTTTTCCTCTCCCTCTCTCATGGT 194310 
Que ry 446 CTCTGCTCTCGAACCAGGGCATGGAGAATCCACGGACACAGGGGCGTG - AGGGAGG 500 

II II 1 1 1 1 1 1 llllll 1 1 1 1 III Mill II I Ml MM II 

Sbj c t 194311 TCTTGACCTAGAACCAAGGCATGAAGAACTCACAGACACTGGAGGGTGGAGGGTGGGAGA 194370 
Query 5 01 - -CCAGAGCCACCTGTGCACAGGTACCTACATGCTCTG- - TTCTTGTCAACAGAGTCTTA 556 

IMMM 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 II MM II II MUM III II 

Sbj ct 194371 GACCAGAGCTACCTGTGCACAGGTACCCACCTGTCCTTCCTCCGTGCCAACAGTGTCCTA 19443 0 

Query 557 CCAGCAAGGGGTCCTGTCTGCCACCATCCTCTATGAGATCTTGCTAGGGAAGGCCACCTT 616 

Sbj ct 194431 CCAGCAAGGGGTCCTGTCTGCCACCATCCTCTATGAGATCCTGCTAGGGAAGGCCACCCT 1944 90 

Query 617 GTATGCCGTGCTGGTCAGTGCCCTCGTGCTGATGGCCATGGT 658 

MUM MINIUM Mill III MMMMIMM 

Sbj ct 194491 GTATGCTGTGCTGGTCAGCGCCCTTGTGTTGATGGCCATGGT 194532 



CPU time: 0.05 user sees. 0.04 sys . sees 0.09 total sees. 
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APPENDIX 5 



Appendix 5. Translation Map of the Bandman Sequence (SEQ ID NO: 130) 

The nucleotide assignment of the Bandman sequence is given under the amino acid translation. 
The sequences identical between the Bandman sequence and SEQ ID NO:67 and the translated 
polypeptide SEQ ID NO:51, are bolded. 

Note that a cluster of stop codons at the 5 ' end of the CB2 region makes the polynucleotide 
untranslatable. 

cggaggactcctggttctgggtgctgggagancgatggggctctcagcggtgggaaggacc 60 

MGLSAVGRT 9 



cgagctgagtctgggacagcagagcgggcagcaccggtttttgtcctgggcctccaggct 120 

RAESGTAERAAPVFVLGLQA 29 

5' intronic upstream of J£2 . 3 

Gtgagcacagatacgcagtattttggcccaggcacccggctgacagtgctcggtaagcgg 18 0 

VSTDTQYFGPGTRLTVLGKR 49 

>< JS2 . 3 exon >< 

Gggctcccgctgaagcccgggaactggggagggggcgccccgggacgccgggggcgtcgc 240 

GLPLKPGNWGGGAPGRRGRR 69 

intron 

Agggccagtttctgtgccgcgtctcggggctgtgagccaaaaacattcagtacttcggcg 3 00 

RASFCAASRGCEPKTFSTSA 89 

>< JS2 . 4 exon 

Ccgggacccggctctcagtgctggaggacctgaaaaacgtgttcccacccgaggtcgctg 3 60 

PGPGSQCWRT stop KTCSHPRSL 109 

> <-- CS2 (up to the end of the sequence) 

Tgtttgagccatcagaagcagagatctcccacacccaaaaggccacactggtgtgcctgg 

CLSHQKQRS PTPKRPHWCAW 
Ccacaggcttctaccccgaccacgtggagctgagctggtgggtgaatgggaaggaggtgc 

PQASTPTTWS Stop A G G Stop M G R R C 
acagtggggtcagcacagacccgcagcccctcaaggagcagcccgccctcaatgactcca 

TVGSAQTRSPSRSSPPSMTP 
gatactgcctgagcagccgcctgagggtctcggccaccttctggcagaacccccgcaacc 

D T A Stop AAA Stop GSRPPSGRTPAT 
acttccgctgtcaagtccagttctacgggctctcggagaatgacgagtggacccaggata 

TSAVKSSSTGSRRMTSGPRI 
gggccaaacctgtcacccagatcgtcagcgccgaggcctggggtagagcagactgtggct 

GPNLSPRSSAPRPGVEQTVA 
tcacctccggtaagtgagtctctcctttttctctctatctttcgccgtctctgctctcga 

SPPVSESLLFLSIFRRLCSR 
accagggcatggagaatccacggacacaggggcgtgagggaggccagagccacctgtgca 

TRAWRIHGHRGVREARATCA 
caggtacctacatgctctgttcttgtcaacagagtcttaccagcaaggggtcctgtctgc 

QVPTCSVLVNRVLPARGPVC 
caccatcctctatgagatcttgctagggaaggccaccttgtatgccgtgctggtcagtgc 

H H P L Stop DLAREGHLVCRAGQC 
cctcgtgctgatggccatggtcaagagaaaggattccagaggctagctccaaaaccatcc 

PRADGHGQEKGFQRLAPKPS 
caggtcattcttcatcctcacccaggattctcctgtacctgctcccaatctgtgttccta 

QVILHPHPGFSCTCSQSVFL 
aaagtgattctcactctgcttctcatctcctacttacatgaatacttctctcttttttct 

KVILTLLLISYLHEYFSLFS 
gtttccctgaagattgagctcccaacccccaagtacgaaataggc 

VSLKIELPTPKYEIG 
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